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FOREWORD

This report is the 21st in an annual series that provides comprehensive
statistical information on the size and scope of Federal funding for research
and development and the types of institutions and purposes to which such
funds are directed. It is intended to be used by makers of science policy in
and out of government, by those who study scientific trends, and by all oth-
ers interested in the role of science in the Nation.

The Foundation appreciates the cooperation of the participating Federal
agencies and their staffs who made special efforts to meet the survey require-
ments. The report was prepared under the overall guidance of Thomas I.
Mills, Director, Division of Science Resources Studies, and the special super-
vision of Kenneth Sanow, Head, Statistical Surveys and Reports Section.

H. Guyford Stever
Director
National Science Foundation

August 1972
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An upward trend since 1970 in Federal R&D support is indicated in the
1973 budget. The. Federal R&D obligation total (plant excluded) is ex-
pected to rise from $15.5 billion in fiscal year 1971 to an estimated $16.8
billion in fiscal year 1972 and to an all-time high of $17.8 billion in fiscal
year 1973 (p. 1).

These figures represent rises of 8 percent and 6 percent in 1972 and 1973,
respectively, and even in constant dollars, an increase of 4 percent in
1972. Although a price deflator is not yet available for 1973, an increase
will also probably be shown in constant dollars for that year (p. 1).

In 1973 basic research obligations are expected to total $2.6 billion, and
applied research obligations are estimated at $4.7 billion--record highs for
both these cau.s.gorius. Development support is expected to total $10.5
billion, still below the previous (1967) high (p. 2).

Of the $970 million increase in R&D obligations scheduled for 1973,
DOD accounts for $400 million and NASA and AEC are each budgeted
for increases of $67 million. These three agencies make up more than one-
half of the 1973 growth (pp. 4 and 5).
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HIGHLIGHTS

In 1973 R&D programs of agencies other than DOD, NASA, and AEC are
expected to increase their aggregate R&D obligations by $436 million,
with HEW the principal contributor, accounting for $194 million, fol
lowed by NSF ($75 million), Commerce ($55 million), and Interior ($32,
million) (pp. 4 and 5).

In 1973 approximately 74 percent of the Federal R&D total ($13.2 bil-
lion) is expected to be directed to extramural performers; the remainder
($4.6 billion) will support work by. Federal personnel (p. 8).
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The share for industry, the principal R&D performer, will have declined
from a high of 66 percent in 1963 to 52 percent in 1973 (including
FFRDC's) (p. 8).

Universities and colleges are expected to represent 12 percent of the Fed
eral R&D total ($2.1 billion) in 1973, compared with 7 percent ($0.9 bil-
lion) in 1963 (pp. ,7 and 8).

California, the leading R&D support State, dropped in its share from 35
percent of the Federal R&D total in 1963 to 22 percent in..1971 (p.23)

Maryland.supplanted New York as the second largest recipient of Federal
R&D funds in 1971; New York was followed by Florida, Massachusetts,
New Jersey, Missouri, Texas, Washington, and Pennsylvania, in that order
(p 23)
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A function of the National Science FoUndation is to provide information
on scientific resources. The Federal Funds series is directed to the specific
areas of Federal support of research and development and .scientific and
technical information activities. This series began with fiscal year 1952 and
has continued without interruption since that time, widening its scope as
needs for new data elements became apparent.

This issue of Federal Funds for Research, Development, and Other Scien-
tific Activities provides data on the R&D programs of 87 Federal agencies
and agency subdivisions, in terms of both expenditures and obligations for
agency R&D totals and in terms of obligations for more detailed classes. This
detail covers character of work supported: basic research, applied research,
and development; performers, of research and development: Federal intra-
mural, industrial firms, universities and colleges, other nonprofit institutions,
and others; and research support by fields of science. Obligational data are
also provided for Federal R&D support in all the States, and scientific and
technical information activities are reported in obligations by agency.

The data appearing here are comparable to those included in "Special
Analysis R, Federal Research and Development Programs" in The Budget of
the United States Government, Fiscal Year 1973. The same definitions for
research and development and R&D plant are used in both reports, although
differences do exist since data in this report are based on later information.
In addition, this report provides detail, not shown in the Special Analysis
(basic research, applied research, performers supported, fields of science, and
geographic distribution).

These data were received from Federal agencies during the period March
through May 1972 in response to a questionnaire formulated and distributed
by the Foundation in December 1971. The Foundation staff assisted agency
respondents in the interpretation of the survey's concepts and definitions
and evaluated the responses for clarity and consistency, but the classifica-
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INTRODUCTION

tion of activities and amounts to be reported were made by the respondents
themselves.

Following the format of Federal budgets, data in the Federal Funds report
are reported in 3-year cycles. Amounts for 1971 (and all previous years) re-
flect transactions of a completed fiscal year and, thus. are "actual." Data for
1972 and 1973 are estimates and are subject to reprogramming and other ad-
ministrative changes instituted after the publication of. The Budget, ,1973
and the agency reporting to the National Science Foundation shortly there-
after. Data for 1973, moreover, are based on agency proposals to undertake
programs and do not reflect subsequent appropriation, apportionment, or
allocation decisions.

Most data reported on R&D activities do not reflect accounting precision.
A number of R&D programs are not identified as budget line items, although
many of them, of course, are so identified. Furthermore, most agency rec-
ords do not classify agency R&D activities into the categories of basic re-
search, applied research, and development, specifically. The same would
hold true for fields of science supported. Compensating for this situation,
however, is the fact that agencies have participated in as many as 21 succes
sive annual surveys and have developed a rationale for using their records
to meet the survey demands with increasing exactness as their familiarity has
grown.

The Foundation encourages respondents to revise their reporting practices
whenever necessary to improve accuracy. Such agency revisions are then
incorporated into the historical data to maintain consistency and compara-
bility of the statistical series as shown in the appendix tables.

This report provides a broad picture of the distribution of Federal. R&D
funds to major areas of effort. Although it is limited by its breadth, it offers
the perspective of total-agency coverage and a consistent series of measure-
ments of the Federal R&D involvement over time.
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Section 1. LEVELS AND TRENDS

RESEARCH AND DEVELOPMENT

An upward trend since 1970 in Federal R&D support is now clearly
established. The increase from $15.5 billion in 1971 to an estimated
$16.8 billion in 1972 was expected to move the Federal R&D obligation
total to a record high. The R&D total of $17.8 billion requested in the
President's 1973 budget marks still another high.

These figures represent rises of 8 percent in 1972 and 6 percent in 1973
and even in constant dollars, a rise of 4 percent in 1972. Although a price
deflator is not available for 1973, a further increase in constant dollars
is probable.'

I n 1972 Federal R&D obligations in constant dollars are 18 percent below
the 1967 high of $16.5 billion, and are virtually at the same level as 1963.

In the current (1971-73) period basic research reflects the largest relative
increases, with an average annual growth rate of almost 11 percent. The
comparable rates for applied research and development are 8 percent and
6 percent, respectively.

In the absence of a reliable R&D cost index, the gross national product (GNP) implicit pricedeflator was used to convert R&D obligations to constant dollars. The GNP deflator includes the
effects of'the price changes of ail goods and services in the economy and therefore can only indicate
approximate changes in costs of inputs specifically related to R&D performance.

R&D PLANT

Federal R&D plant obligation,:
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R&D PLANT

Federal R&D plant obligations are expected to rise from $0.6 billion in
1971 to $0.7 billion in 1972 and to $0.8 billion in 1973. They are still
well below the $1.1 billion level of 1963 through 1965 when the NASA
buildup was at its peak.

AEC is the major supporter of R&D plant, but its share is expected to,
drop substantially, from 51 percent of the Federal total in 1971 to an
estimated 34 percent in 1973. R&D plant programs of a number of other
agencies are scheduled to rise in the 1971-73 period, in particular those of
DOD, NASA, HEW, DOT, and EPA.

Federal obNations,fnr research, development; and R&D plant

ofdollari); $17.8
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- Plant.
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Year
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Trends in Federal R&D obligations

(Billions of dollars)

18

R&D total

Research

Current dollars
- Constant (1967) dollars

0
1963

i I 1 I 1 I

65 67 69 71 73

Fiscal Year
(est.)

Average Annual Percent Change

Character of work 1963-67 1967-71 1971-72 1972-73

Current dollars
R&D total 7,2 -1.5 8.2 5.8

Research 6.9 3.9 9.7 8.1

Basic research 9.8 1.4 12.3 8.7
Applied research 5.3 5.4 8.4 7.8

Development 7.4 -4.4 7.2 4.2

Constant dollars'
R&D total 5.0 -5.9 4.3 (b)

- Research 4.7 - .7 5.8 (b)

Basic research 7.5 -3.1 8.3 (b)

Applied research 3.1 .7 4.5 (b)

Development 5.2 -8.7 3.3 (b)

a Based on the GNP implicit pricerdeflator.
'bigot available.

SOURCE: National Science Foundation

CHARACTER OF WORK
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3.3
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CHARACTER OF WORK

Within the R&D spectrum research shows a strong upward trend in con-
trast to development during the 1963-73 decade. Applied research
accounts for most of the dollar increase although the average annual rate
of growth for basic research is somewhat higher.

In current or constant dollars the overall Federal research effort is

expected to reach a new high in 1972 and another high in current dollars
in 1973.

Basic research is scheduled to reach successive record levels of $2.4 billion
in 1972 and $2.6 billion in 1973. However, in constant dollars the 1972
total is below 1967 and approximately the same as 1969.

Applied research is the sole character-of-work component to show an
important increase in real terms between 1967 and 1972. The rise in con-
stant dollars is 7 percent in this period. The scheduled total of $4.7 billion
in 1973 is an all-time high.

The development total at an estimated $10.5 billion for 1973 is 7 percent
below the high of $11.3 billion in 1967. I n constant dollars the 1973
figure becomes one of the lowest in the 1963-73 decade and is 28 percent
below 1967.



Federal obligations and expenditures,
fiscA years 1940-73
[Dollars in millions]

F Al year Total
budget

routlaysb

Research, development,
and R&D planta

Obligations Expenditures Expenditures
as percent of
total budget

outlays

1E840' . . , 5 9,589 (c) $ 74 0.8
1941 . . . 13,980 (c) 198 1.4
1942 . . . 34,500 (e.) 280 .8
1943 . , . 78,909 to/ 602 .8
1944 ..... 93,956 id 1,377 1.5
19'45;.. , . 95,184 (c) 1,591 1.7
1946 . . . 61,738 (c) 918 1.5
1947 _ , . 36,931 $ 691 900 2.4
1948 , . . 36,493 esc 855 2.3
1949 , 40,570 1,105 1,082 2.7
19.50. . , 43,147 1,175 1,083 2.5
1951 . . 45,79/7 74812 1,301 2.8
1952 _ 67,952 2,;195 1,815 2.7
1953 . . 76,769 .31;361 3,101 4.0
1954. . 70,890 3',e39 3,148 4.4
19. . . . '68,509 2,745 3,308 4.8
1955 . ., . 70,460 3;2E7 3,445 4.9
1957 - . 76,741 41,3E3 4,462 5.8
1958 . . . 482,575 4,906 4,9911 6,0
1959 _ - 92,104 71123 5,806 6.3
1960 ... . . 52,223 8,0E0 7,744 8.4
1961 ,, _ . 97,795 9,907 9,287 9.5
1962 , ,,, . 1106,813 11;069 10,387 9.7
1963 _. , . . 1111,311 13,663 72,012 10.8
1964 _ . . . 171,8,584 15,324 14,707 12.4
1.965 . . . . 178,430 15,746 14,889 12.6
1966 . . . . 11134,652 16,179 16,018 11.9
1967 . . . . 1E58,254 17,149 76,859 10.7
1968 . . . . 1178,833 1.6,525 17,049 9.5
1969 . . . 134,548 115,306 16,348 8.9
1970 . . . . 196,588 115,854 15.736 8.0
1971 . . . 27:1;425 116.161 15,992 7.6
1972 (est.)d 235,610 17,485 16,734 7.1
1973 (est.)d '24S`,257 TB.bz/ 17,327 e."

'Beginning in hscal,year 1953 artnoulds to both:obligations and expenditures in.
dude pay and atlowavmu -of military personnel in research and development.

b"Outlays" incluM.expenditures.,plus.,net lending.-Data through fiscal year 1953
are in terms of the "Consolidated Cash:Statement"- and-data beginning with fiscal
Year 1954 are in tetnifs.mf the "Unitlied.BUdget." Forrpurposes of providing trend im
formation the dataeee,consideredl to be- reported-on a generally comparable basis.

'Not available:
.

''dThese estimates..are. based en amounts shown in The Bti6et, 4973 and do' not
reflect ..congressi ona.l.apPropr la hone or changes madeby executive action subsequent
to budget submission at-the midpoint ofliscal 1972. .

'The ratio of".7101;percent shown as. the R&D portion of the Federal budget in
1973 is based on. thertotal budget putlay.r.figure ot,p46 billion, just as all the ratios
in the taole abovemre,Mased on total. budget .outlaws,. In another -National Science
Foundation report, Ad:Anil-sit of Federal R&D.Fuwating bY FunctiOn, 1963-73, the

. ratios-of the R&D Neetion.pt the budget to the coeiali.buciget.1 or. the years 196373
differ. in Most cases rirom the ratios shown:above. Budget touts in the function report
-represent the turn of .operering funcri.,nsmf the budgetAp27 billion *19731, under
which all R&D activities re subsumed; Such items ax interest, pi:rural revenue
ihar i no, and special :OraivaeMes do not encompass R&Dacrivit i es and were, therefore,
,erne the calctilMiommt ratios..in addition, the orpeinditure column in the table

includes R&D...andr&D plant whereas in .trhei.r-oction .report R&D plant
ear. .,tuf es are 0*f-ed.

U.RCESi: Of fice,of Aienagement and Budget ,..rrcf Bureau. of the Budget; The
Bud,,,.; of the UnitectiStotternment, fiscal 1940 -through 1973; National .
Sc,,' Foundation, annual) ,Pnveys of R&D program's, of Federal agencies.

RELATIONSHIP TO BROADER
TOTALS

Federal. R&D and R&D plant expe-minr:-es as
a share of total budget outlays h t t declined
from a high of 12.6 percent in 965 to an-
estimated 7.0 percent in 'I973, .he 'lowest
ratio since 1959.2

In some years (1966 through 1968_ for exam-
ple) R&D and R&D plant expenditure totals
were increasing even while the ratiooto total
budget fell because other Federal programs
were growing faster. At present RtD pro-
grams are growing at about the sarnie rate as
other Federal programs taken as a

As a share of the gross national ppoduct, ex-
penditures for Federal R&D and EKZ&D plant
programs have ranged between-11-3C percent
and 2.4 percent in the 1963-72rpAtiod. The
high was realized in 1964, and sinice then the
decrease has been continuous toithe 1.5 per-
cent level shown in 1972.

In 1972 Federal agencies are expeuted to pro-
vide 54 percent of all national R:04-.) funds,
with support supplied by industry otimated
at 40 percent. The largest Federol support
share was recorded in 1964 at mcrir. than 65
percent of the national total.

Industry is the major R&D perfAmer, ac-
counting for 69 percent of toti national
performance in 1972, compared' virbt a Fed
erai performance share of 14 percent.

In the 1963-72 period the national R&D to-
tal has risen steadily even in yeas when
Federal R&D support declined.

'Budget totals are given in terms of outlays rather than
obligations, hence the R&D totals that are used for share compu-
tations must be in terms of expenditures rather than obligativms.
The only difference between (outlays and expenditures is taut
outlays include net lending.

Trend!
(Percent)
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RELATIONSHIP TO BROADER
TOTALS

Federal R&D and R&D plant expenditures as
a share of total budget outlays have declined
from a high of 12.6 percent in 1965 to an
estimated 7.0 percent in 1973, the lowest
ratio since 1959.2

In some years (1966 through 1968, for exa;-11-
ple) R&D and R&D plant expenditure totals
were increasing even while the ratio to total
budget fell because other Federal programs
were growing faster. At present R&D pro-
grams are growing at about the same rate as
other Federal programs taken as a whole.

As a share of the gross national product, ex-
penditures for Federal R&D and R&D plant
programs have ranged between 1.5 percent
and 2.4 percent in the 1963-72 period. The
high was realized in 1964, and since then the
decrease has been continuous to the 1.5 per-
cent level shown in 1972.

In 1972 Federal agencies are expected to pro-
vide 54 percent of all national R&D funds,
with support supplied by industry estimated
at 40 percent. The largest Federal support
share was recorded in 1964 at more than 65
percent of the national total.

Industry is the major R&D performer, ac-
counting for 69 percent of total national
performance in 1972, compared with a Fed-
eral performance share of 14 percent.

. In the 1.963-72 period the national R&D to-
tal has risen steadily even in years when
Federal R&D support declined.

2 Budget totals are given in terms of outlays rather than
obligations, hence the R&D totals that are used for share compu-
tations must be in terms of expenditures rather than obligations.
The only difference between outlays and expenditures is that
outlays include net lending,

Trends in national R&D funding by major source
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Relationship of, Federal R&D and R&D plant expendi-
tures to gross national product, fiscal years 1963-72

(Dollars in millions]

Ratio of
Federal Federal R&C

Gross R&D and and R&D plar
national R&D plant expenditures

Fiscal year product expenditures to GNP

1963 . . $ 574,500 $12,012 2.09
1964 . . 611.600 14,707 2.40
1965 . . 655,600 14,B89 2.27
1966 . . 718,500 16,018 2.23
1967 . . 771,400 16,859 2.19
1968 . . 827,000 17,049 2.06
1969 . . 898,400 16,348 1.82
1970 . . 953,200 15,736 1.65
1971 . . 1,008,200(est.) 15,992 1,59
1972 . . 1,092,200(est.) 16,734(est.) 1.53

NOTE: Gross national product totals are given on the bas's of the fiscal year
raTher than the calendar year so as to achieve comparability wi h Federal R&D and
R&D plant expeilditure totals.

SOURCES: Department of Commerce, Bureau of Economic Analysis, Survey of
Current Business; National Science Foundation,



AGENCIES

Current Programs

DOD accounts for $400 million of the $970 million increase in Federal
R&D obligations scheduled for 1973. Chief expansion is found in the
missiles and related equipment area. It covers such programs as the Navy
underseas long-range missile system (ULMS), the Army surface-to-air
missile development (SAM-D), the Project Hardsite prototype system for
Minuteman defense, the Navy Harpoon antiship missile, and the Air Force
Hound Dog II nuclear missile.

DOD reflects a net decrease in aircraft programs in 1973 owing to the near
completion of a number of aircraft development projects. However, pro
gram increases include the joint service heavy lift helicopter; the Navy
vertical/short takeoff and landing aircraft; and several Air Force craft.

Other important R&D programs of DOD include the airborne warning and
control system (AWACS), electronic countermeasures, tactical sensor
systems, and undersea surveillance systems. A major effort covers surface
effect ship prototypes and an advanced attack submarine. A new proto-
type main battle tank will be developed in 1973, and work will proceed
on the Army mechanized infantry combat vehicle (MICV) and the
armored reconnaissance scout vehicle (ATCV).

NASA funding shows a rise in 1973 for the first time since 1966. This
rise is only $67 million, or 2 percent more than the 1972 NASA total.
'Manned space flight, the chief component of NASA programs, shows 'a
slight drop, resulting from the fact that completion of the Apollo pro
grams is not quite offset by planned increases for the space shuttle.

Largest 1973 increase is in space science and applications, covering work
on exploration of the planets and the high-energy astronomy observatory.
The first Earth Resources Technology Satellite, a Synchronous Meteoro-
logical Satellite, and a new Applications Test Satellite (ATS-F) represent
the chief applications efforts.

Aeronautical technology is also scheduled for an increase, much of it for
development of a short takeoff and landing (STOL) aircraft to be used in
short haul transportation systems.
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Department of Health, Education, and Welfare
Atomic Energy Commission
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Department of Transportation
Department of, Agriculture
Department of the Interior ......... . . . .

Department of Commerce . . . . ...... . .

Environmental Protection Agency
Office of Economic Opportunity . . . . . ,

Other agencies. . . . ............. . . .
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HEW is scheduled for a $194 million increase in 1973. The National Insti-
tutes of Health are responsible for more than one-half of the planned
HEW growth. Among the 10 institutes, the greatest growth is in the
cancer institute, next is in the heart and lung institute, followed by the
child health and human development institute.

The Health Services and Mental Health Administration will focus growing
attention in 1973 on drug abuse, alcoholism, child mental health,
minority mental health, and crime and delinquency.

In 1973 a major portion of the R&D work of the Office of Education will
be assumed by the newly created National. Institute of Education, and its
R&D programs combined with those of OE will account for more than
one-fourth of HEW's planned increase.

R&D programs of the. Food and Drug Administration are expected to .

grow importantly in 1973 to cover work on food protection, drug
evaluation, and product safety, including research on radiation.

Federal obligations for research and development by agency
[Dollars in millions]

Agency

Actual Estimates

1971 1972

Percent
change

1971-72 1973

Percent
change

1972-73

Total ... . ........... . . . $15,550 $16,821 + 8.2 $17,791 +5.8

Department of Defense 7,509 8,374 +11.5 8,774 + 4.8
National Aeronautics and Space Administration 3,258 3,208 1.5 3,275 + 2.1
Department of Health, Education, and Welfare 1,476 1,764 +19.5 1,957 +11.0
Atomic Energy Commission 1,303 1,308 + .4 1,375 + 5.1
National Science Foundation 337 451 +33.9 526 +16.5

Department of Transportation 483 365 24.5 381 + 4.5
Department of Agriculture 305 349 +14.3 361 + 3.7
Department of the Interior 194 224 +15.6 256 +14.3
Department of Commerce 144 173 +20.6 228 +31.8

Environmental Protection Agency 137 176 +28.6 186 + 5.6
Office of Economic Opportunity ...... . . . . 152 119 22.4 113 5.4

Other agencies 252 311 +23.5 360 +1 E.5



AEC's 1973 R&D programs are expected to grow by $67 million. Reactor
development and physical research will show greatest growth. Emphasis
will be placed on the development of a liquid metal fast breeder reactor
(LMFBR) and on fast breeder reactor safety; also on space electric power
development and naval propulsion reactors. In physical research increases
are planned primarily in the basic research area

For Interior the 1973 incrL
Bureau of Mines to convert-
mapping by the Geological
increased work on earthqua!
natural distribution of sport ;f
work on low-cost methods C

NSF plans an increase of $75 million in 1973, third highest among the
agencies. The largest amount is in NSF's ongoingsupport of basic research
in all fields of science. Almost as large an amount is shown in the RANN
(Research Applied to National Needs) program, focused on selected prob-
lems of national concern. The third largest growth is shown in National
and Special Research Programs, covering two new ones: an experimental
R&D incentives program to test incentives to stimulate.non-Federal R&D
investment, encourage cooperative R&D undertakings by different eco
nomic sectors, and explore new institutional arrangements; and a national
R &D assessment program.

DOT shows a slight increase in 1973 despite the termination of the SST
program. If the. SST were excluded from the DOT total for 1972, then an
increase of $80 million would be registered. This increase covers Federal
Highway Administration programs, covering improved highway design and
operation; activities to reduce traffic congestion; highway and bridge
structural safety programs; and, research on highways and environment.

Other increases cover traffic safety programs concerned with alcohol and
driving, traffic enforcement, and motor vehicle research; efforts in railroad
safety research, advanced rail systems, Metroliner improvements, and
advanced passenger train development; urban mass transportation experi-
ments and new technology transit systems. An increase Is also scheduled
for work on air traffic control and navigation systems and aircraft noise
reduction.

Commerce represents the 'al.:
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Standards are the principal `c
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supporting biological researc
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USDA R&D efforts show a moderate increase in 1973, mostly within the
Agricultural Research Service and the Cooperative State Research Service.
Pesticide work and insect control are currently stressed, as is work at
agricultural experiment stations to promote efficient production, mar-
keting, distribution, and utilization of farm products.

The combined R&D programs
of almost 10 percent in the
the net increase would be no.
AID programs related to tech
urban blight, improve the env
government reporting system!
reservoir of knowledge of ur;
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For. Interior the 1973 increase is directed to expanded efforts by the
Bureau of Mines to convert coal to pipeline gas economically; increased
mapping by the Geological Survey of earthquake geologic hnards and
increased work on earthquake prediction; studies of factors influencing
natural distribution of sport fish as well as research on fish husbandry; and
work, on low-cost methods of producing fresh water from saline water

Commerce represents the largest relative R&D gain among all the Federal
agencies in the 1973 budget with its $55 million increase. The National
Oceanic and Atmospheric Administration and the National Bureau of
Standards are the principal contributors to this growth. NOAA will step
up work on earthquake prediction and weather modification as well as
supporting biological research on living marine resources, on ecological
change and modification and mariculture, and mapping of the Continental
Shelf.
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NBS increases are scheduled to cover work in new measurement methods
and exploratory research on reference materials; development of pollution
abatement standards; use of computer technology; application of cryogen-
ic technology to power generation; and work to reduce material, product,
and structural failures. A new program will explore ways to encourage
private sector R&D efforts.

EPA shows moderate growth in 1973 after a sharp rise in 1972: Current
funding increases provide for expanded research and development on
pollution instrumentation and measurement, on the health effects of air
pollution, and on regional air pollution modeling.

The combined R&D programs of the remaining agencies reflect an increase
of almost 10 percent in the 1973 budget. If 0E0 did not show a decrease,
the net increase would be noticeably larger. Chief areas of growth are in
AID programs related to technical assistance; HUD programs to evaluate
urban blight, improve the environment, further automate State and local
government reporting systems, analyze urban growth, and help create a
reservoir of knowledge of urban matters at institutions of higher educa-
tion; and VA programs in medical, surgical, and prosthetic research.



Trends

In 1970 signs of a shift were evident in the pattern of agency funding that
prevailed from 1963 through 1969. For the first time the group of
agencies other than DOD, NASA, AEC, and HEW reflected a higher com-
bined R&D total than either HEW or AEC.

In 1971, although DOD and NASA continued to dominate the Federal
R&D support scene, HEW replaced AEC as the agency with the third
largest R&D effort. That year DOD began an upward R&D trend that has
since contributed to renewed expansion of the Federal R&D total.

In 1972 and 1973 these trends persist. DOD funding in both years is
scheduled for record highs. NASA funding is expected to level off, with a
small upturn indicated for 1973. HEW's strong gains are expected to con-
tinue. AEC funding is virtually unchanged, although a slight rise is

scheduled for 1973.

In 1973 the share of. DOD in the Federal R&D total is expected to be 50
percent, compared with 58 percent in 1963. NASA's share is an anticipa-
ted 19 percent in 1972, compared with 34 percent in 1965, the highest
NASA share. HEW is expected to carry out 11 percent of the total in
1973, more than twice the 5-percent share of 1963. AEC will account for
an estimated 8 percent of the Federal R&D effort in 1973, compared
with 9 percent in 1963.

Trends in R&D obligations

R&D programs

(Billions of dollars)

9

1'

I11 =11..

NASA

AEC

IMMO wyo.wow =N.

The 31 other agencies reporting R&D programs in the current (1971-73) 1963 65 6

period show a significant rise in aggregate. R&D support. In 1963 this
group made up 5 percent of the Federal R&D total, but in 1973 its share
is expected to be 14 percent. This change reflects growing R&D pro- SOURCE: National Science Fol
grams in new areas, many designed with a problem-centered approach.

The greatest dollar increases in this group, 1971-73, are recorded by NSF.
Agencies with the next largest increases are Commerce, Interior, USDA,
and EPA, in that order.
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PERFORMERS

All sectors except nonprofit institutions are scheduled to receive higher
dollar support in 1973 than 1972.

In 1971, 1972, and 1973 Federal obligations for intramural R&D perfor-
mance and for university and college R&D performance score successive
highs. R&D obligations to industry (including FFRDC's) rise steadily but
remain below the levels of 1966-6P

Approximately three-fifths of the intramural R&D total in the current
period represents personnel costs;.i.e., salaries and related allowances for
scientists and engineers and other support personnel.

Other domestic performers, which consist of State and local governments
and private individuals, show the largest relative increase in 1972 and
1973 of all performer groups.

Foreign performers are supported by funds from the special foreign
currency program (Public Law 480) as well as from regular appropria-
tions.3 The recent trend has been for the major part of foreign perfor-
mance to be supported by special currencies, and the distribution of
foreign R&D work by country has been increasingly determined by the
availability of excess currencies. Despite current growth, the foreign
R&D performance total in 1973 is expected to equal only one-half of 1

percent of total R&D obligations for that year.

'This category includes only foreign scientists, organizations, or governments that carry on
federally sponsored R&D projects outside the United States. Excluded are funds for federallyc financed
projects performed abroad by U.S. Government employees or Federal agencies or by private U.S.
organizations; also funds for support of American scientists working abroad or foreign scientists
working in the United States.

489-778 0 - 72 2

Federal obligations for research
[Dollars in

Performer

Total

Federal intramural.
Industrial firms
FFRDC's administered by industrial firms
Universities and colleges
FFRDC's administered by universities
Other nonprofit institutions
FFRDC's administered by other nonprofit

institutions
Other domestic performers
Foreign performers
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Federal obligations for research and development by performer
[Dollars in millions]

Performer

Actual Estimates

1971 1972 .

Percent
change

1971-72 1973

Percent
change

1972-73

Total $15,550 $16,821 + 8.2 $17,791 + 5.8

Federal intramural 4,166 4,509 + 8.2 4,598 + 2.0
Industrial firms 7,631 8,121 + 6.4 8,683 + 6.9
FFRDC's administered by industrial firms 480 515 + 7.3 553. + 7.4
Universities and colleges 1,645 1,915 +16.5 2,126 +11.0
FFRDC's administered by universities 729 783 + 7.4 818 + 4,5
Other nonprofit institutions 486 510 + 5.1 484 5.1

FFRDC's administered by other nonprofit
institutions 21b 197 6.1 208 + 5.1

Other domestic performers 141 188 +32.9 228 +21.3
Foreign performers 63 83 +31.2 94 +13.0



Federally Funded Research and Development Centers Trends

Federally Funded Research and Development Centers (FFRDC's) are
R&D-performing or managing organizations exclusively or substantially
financed by one or more Federal agencies. They are administered either
by industrial firms, universities, or other nonprofit institutions, and at
present the greatest support is provided to those administered by universi-
ties, an estimated 52 percent in 1973.

The chief agency user of FFRDC's, by far, is AEC, which is expected to
commit 65 percent of the obligations directed to FFRDC's in 1973.
AEC predominates in the use of industry- and university-administered
FFRDC's.

DOD (primarily the Air Force) accounts for almost three-fourths of the
support to FFRDC's administered by other nonprofit institutions. The
next agency user is HEW, almost entirely through the National Institute
of Education in 1973.

Federal R&D obligations to FFRDC'sa by administering sector and agency,
fiscal year 1973(est.)

[Dollars in millions]
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Industrial firms 553.3. 541.3 4.0 .5 4.1 = 3.3
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F ede ra I I y Funded Research and Developrnent Centers.

R&D total

moo sunso.

ee

Industrial firms a

......... ......
=

." Universities

FFRDC's admin. by unive

....... 4r ...........
I

1963,

I riCrfaides.,= Firrid
.(FERpC!s)

SOURCE: National Science;Fc



,velopment Centems Trends

rnent Centers (FFRDC's) are
is exclusively or substantially

They are administered either
nonprofit institutions, and at
.hose administered by universi-

is AEC, which is expected to
rected to FFRDC's in 1973.
v- and university-administered

or almost three-fourths of the
er nonprofit institutions. The
through the National Institute

inistering sector and agency,
1

NASA NSF HEW Other

i,9 $ 146.8 $ 50.8 $ 34.4 $ 14.7

LO

2515

3.3
7.3
4.2

During the 1963-73 period, industrial performance as a share of the
Federal R&D total will have decreased from 66 percent (including
FFRDC's) to 52 percent while Federal intramural performance will have
increased from 18 percent to 26 pet-Lent and universities and colleges will
have increased from 7 percent to 12 percent.

Trends in Federal R&D obligations by major performer
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The chief funding of industrial R&D performance has for many years been
provided by DOD and NASA, and the decline in NASA's overall activities
is the principal cause of diminished support to industry in recent years,
just as DOD programs now influence rising industry support. In 1973 the
DOD share of R&D support to industrial firms (including FFRDC's) is
estimated at 62 percent of the Federal total, an unusually high share,
whereas the share of support represented by NASA, AEC, and DOT is
lower than in former years.

DOD and NASA account for almost three-fourths of agency support for
all Federal R&D intramural performance and, as in the case of industry,
the DOD share of support to this sector is somewhat higher in 1973, and
the NASA share somewhat lower than in recent years. Other agencies that
have contributed to growth in this sector are HEW, USDA, Interior,
and Commerce.

Universities and colleges have throughout the .1963-73 decade derived
their main R&D support from HEW, and since 1966 the share has grown
each year. However, in 1973 it is expected to be 47 percent, slightly lower
than in 1972. Despite this fact, HEW support of the university and college
sector in 1973 is expected to cross the $1 billion lineithe first time any
one agency will make such a large commitment of funds to this sector.

Other significant changes in university and college support have been the
rising obligational level of NSF since 1969 and the declining obligational
level of DOD (with a small upturn indicated in 1973). In 1963 DOD pro-
vided 25 percent of the support to universities and colleges, but in 1973
this agency is expected to provide just 10 percent. In 1963 the NSF share
was 13 percent, whereas in 1973 it is expected to be 20 percent.

Character of Work

Each performing sector engages in basic research, applied
and development, but most sectors tend to concentrate on
of activity.

research,
one kind

Industrial firms carry out more development than they do research; in
1973 development is expected to make up 78 percent of the industry
R&D total.

Federal laboratories and personnel plan to focus 55 percent of their direct
effort on development in 1973 but also to devote as much as 37 percent
to applied research.

Basic research is the special pro\.
1973 this sector is expected to
Federal agencies to basic research.
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Basic research is the special province of universities and colleges, and in
1973 this sector is expected to devote 48 percent of its R&D work for
Federal agencies to basic research.

Federal obligations for research and development, by performer
and character' of, work, FY 1973 (est.)
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Section 2. CHARACTER OF WORK

BASIC RESEARCH

Federal support for basic research is expected to increase from $2.1
billion in 1971 to $2.4 billion in 1972 and $2.6 billion in 1973.

These figures represent an average annual growth rate of 11 percent in the
current period greater than the growth rate of 10 percent in 1963-67.
Growth in basic research between 1967 and 1971 was slight.

Trends in Federal basic research obligations

(Billions of dollars) (Percent of R&D total)
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Basic research obligations as a share of Federal R&D obligations are
expected to be 15 percent in 1973, compared to 11 percent in 1963.

Agencies

The 1971-73 basic research effort by agency is as follows:

Federal obligations for basic research, by agency
[Dollars in millions]

Agency

Actual Estimates

1971 1972

Percent
change

1971-72 1973

Percent
change

1972.73

Total $2,132 $2,395 +12.3 S2,604 + 8.7
National Aeronautics and Space Administration 680 750 +10.3 803 + 7.0
Department of Health, Education, and Welfare 397 467 +17.5 523 +12.0
National Science Foundation 273 353 +29.7 402 +13.7
Atomic Energy Commission 277 270 2.4 283 + 4.7
Department of Defense 262 265 + 1.3 278 + 5.0
Other agencies 244 289 +18.7 316 + 9.2

NASA, HEW, and NSF account for 75 percent of the increase of $209
million in basic research support in 1973.

NASA increases are planned primarily for planetary exploration to pro-
vide support for the Mariner or Pioneer class spacecraft for the explora-
tion of Jupiter and Saturn and the Viking unmanned spacecraft for the
exploration of Mars. Significant increases are also planned in space
astronomy for the high-energy astronomy observatory (HEAO).

In 1973 the growth of basic research programs for HEW is part of a
generally rising trend in overall research support for this agency. NIH
accounts for a major portion of this increase.

NSF reflects largest relative increases for basic research among all the
agencies in 1972 and 1973. The 1973 increase is primarily for Scientific
Research Project Support for all fields of science; particular attention will
be focused on areas where new knowledge might lead to opportunities for
solution of social, environmental, and engineering problems.



AEC increases are planned for physical research, particularly in the areas
of controlled thermonuclear fusion research and high energy physics.

Within DOD, the Department of the Air Force is planning the largest
basic research increase although all DOD components are expecting
some expansion.

Eleven agencies other than the leading five are sponsoring basic research
programs in the current period. On a joint basis, these agencies account
for 12 percent of the 1973 total.

Trends

NASA had led throughout the decade in basic research, and even while
its total R&D program was declining the basic research portion continued
to increase. NASA's share of the Federal basic research total has ranged
from a high of 33 percent in 1964 to a low of 30 percent in 1967 and is
an estimated 31 percent in 1973.

The chief reason for NASA's high level of basic research funding lies in the
nature of its experiments, which call for large outlays for expendable
equipment such as launch vehicles and spacecraft.

HEW has been the second largest supporter of basic research throughout
the 1963-73 period. Its average annual rate of growth has been second
only to that of NSF. HEW is expected to account for 20 percent of the
total Federal basic research effort in 1973, compared with 17 percent
in 1963.

NSF, whose rate of growth both in 1963-67 and 1967-73 is the highest
among all agencies, fOsters work to extend fundamental knowledge in
every scientific field. NSF is the third agency in size of basic research
support in 1972 and is expected to increase its share of the Federal total
from 10 percent in 1963 to 15 percent in 1973.

AEC and DOD show small average annual declines between 1967 and
1973, and both agencies have decreased significantlylin their shares of the
Federal total. The AEC share fell from 16 percent of the total in 1963 to
an estimated 11 percent in 1973 while the DOD share declined from 17
percent to 11 percent.

USDA, Commerce, Interior, and the Smithsonian are primarily responsible
for the growth in the "other agency" group throughout the 1963-73
decade.

Federal obligations for basi
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Performers

Basic research performance in the 1971-73 period is as follows:

Federal obligations for basic research, by performer
[Dollars in millions]

Performer

Actual Estimates

1971 1972

Percent
change

1971-72 1973

Percent
change

1972-73

Total $2,132 $2,395 +12.3 $2,604 + 8.7

Federal intramural 535 576 + 8.1 590 + 2.2
Industrial firmsa 442 500 +13.2 552 +10.4
Universities and colleges 794 913 +15.0 1,024 +12.1
FFRDC's administered by universities and colleges 260 287 +10.2 301 + 5.2
Other nonprofit institutionsa 75 85 +13.8 94 +11.0
Other performers 27 33 +20.6 43 +31.0

'Includes Federally Funded Research and Development Centers IFFRDC'al administered by this sector.

In 1972 and 1973 the estimated increases in Federal basic research obliga-
tions to universities and colleges are the largest to any major performing
sector, both in absolute and relative terms. They primarily reflect growing
HEW and NSF support.

The NSF share of the Federal basic research total to universities and
colleges will increase from 28 percent in 1971 to an estimated 34 percent
in 1973. HEW, despite large increases in such support, is expected to
maintain its share of the total at 34 percent for each of the 1971-73 years.

The Federal intramural sector, second in size of basic research support, is
expected to rise in performance in 1972 and 1973 but relatively less than
any other sector. Increases on the part of DOD and HEW more than offset
the small reductions on the part of NASA, chief agency in intramural
support.

In the case of industrial firms, NASA is by far the leading basic research
support agency and is responsible for the significant increases in 1972 and
1973, which are related to the Viking and Pioneer programs.
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Trends

The share of the basic research total performed by the university and
college sector has increased from 35 percent in 1963 to an estimated 39
percent in 1973.

NSF, HEW, and DOD programs were primarily responsible for the rapid
growth of basic research in universities and colleges between 1963 and
1967; NSF and HEW also account for much of this growth from 1970
to 1973. The decline between 1968 and 1970 was, first, largely the
result of HEW cutbacks, then in 1970 the result of a legal limitation on
DOD's basic research to that which had a direct and apparent relation-
ship to a mission or function of the department.

From 1963 to 1970 the growth in Federal intramural performance of
basic research arose primarily from increased work on the part of NASA,
next, from growth of in-house work on the part of HEW and DOD. The
decline in 1971 was primarily caused by lessened HEW support.

Industrial performance of basic research has ranged from a high, of 23
percent of the. Federal total in 1963 to a low of 15 percent in 1970. In
1973 the share is expected to be 21 percent. The whole trend of indus-
trially performed basic research has been strongly influenced by NASA,
which accounts for 80 percent to 90 percent of the total for this sector.
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Trends in. Federal basic research obligations by major performer
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Fields

The physical sciences share of the basic research total has decreased from
37 percent in 1963 to an estimated 32 percent in 1972. However, signifi-
cant increases are planned for 1973, particularly, by NASA; the 1973
share expected to be 33 percent. NASA and AEC are the largest
supporters of the physical, sciences field.

Obligations to the life sciences are expected to amount to 31 percent of
the basic research total, in 1973; more than one-half of these obligations
are accounted for by HEW. Obligations to the life sciences in 1963 were
27 percent of. the basic research total, significantly lower than at present.

The environmental sciences made up 18 percent he total in 1963 and
the same share is estimated for 1973. This field has been primarily
supported by NASA throughout the decade. However, NSF and DOD
also provide substantial support to the environmental sciences.

The shares of mathematics and engineering show a slightly declining trend
in the 1963-73 decade while the share of the social sciences has doubled
-from 2 percent to 4 percent.

spa

Federal obligations for basic research, by field of science
[Dollars in millions)

Field of science
Actual Estimates

1963 1971 1972 1973

Total $1,389 $2,132 $2,395 $2,604

Life sciences 380 596 738 814
Psychology 36 49 58 62
Physical sciences 515 743 770 872

Astronomy 140 217 201 236
Chemistry 89 133 183 195
Physics 269 387 381 440
Other 17 7 3 1

Environmental sciences 252 393 456 467

Atmospheric 89 201 227 232
Geological 145 132 160 163
Oceanography 18 58 66 73
Other 2 2 (a)

Mathematics 42 52 60 60
Engineering 137 220 226 209
Social sciences 25 70 81 106
Other sciences 2 10 8 14

aLess than $500,000.



APPLIED RESEARCH

Federal support of applied research is scheduled to increase from $4.0
billion in 1971 to $4.4 billion in 1972 and to $4.7 billion in 1973.

These estimates represent an 8-percent average growth rate for the
1971-73 period, continuing the significant increases in applied research
funding that began in 1969.

The applied research share of the Federal R&D total is 26 percent in each
of the three current years, compared with 20 percent in 1969. The applied
research share was 21 percent in 1963.

Trends in Federal applied research obligations

(Billions of dollars) (Percent of R&D total)

Obligations

Average Annual

Percent Change

1963-67 5 3
1967-71 5 4
1971-72 8 4
19/2-73 7 8

12

Agencies

The major agency supporters of Federal al

Federal obligations for applied
[Dollars in millior
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Total
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Department of the Interior.
National Science Foundation
Veterans Administration
Environmental Protection Agency
Office of Economic Opportunity
Other agencies

DOD reflects the largest increase in appl
which most is planned by the Defense A
program of technical support to the Of
and to organizations of the Joint Chiefs
scheduled increases in their applied resear

The second largest 1973 increase is planN
within the National Institutes of Hea
research, and child health and also withi.
Institute of Education.

NASA remains the third agency in size
0 I I I I I I 0 although it plans the smallest relative inc
1963 65 67 69 71

(est.)
73

Fiscal Year
decreases in applied research related to
are more than offset by increases in aerc
and expansion in the space applications piSOURCE: National Science Foundation

14



diedblecl to increase from $4.0
and to $4.7 billion in 1973.

average growth rate for the
it increases in applied research

R&D total is 26 percent in each
20 percent in 1969. The applied

IS

(Percent of R&D total)
30

24

18

12

6

0

total

I I

71
(est )

73

Agencies

The major agency supporters of Federal applied research are as follows:

Federal obligations for applied research, by agency
[Dollars in millions)

Agency

Actual Estimates

1971 1972

Percent
change

1971-72 1973

Percent
change'

1972-73

Total $4,018 $4,354 + 8.4, $4,693 1- 7.8

Department of Defense 1,351 1,429 + 5.7 1,514 + 6.0
Department of Health, Education, and Welfare 905 1,047 +15.7 1,123 + 7.2
National Aeronautics and Space Administration 817 827 + 1.2 843 + 2.0
Department of Agriculture 174 197 +13.2 201 1- 2.2
Department of Transportation 173 154 -10.9 189 +22.6
Atomic Energy Commission 152 157 + 3.2 171 + 9.1
Department of Commerce 72 92 +27.8 128 +39,7
Department of the Interior 86 95 +10.3 100 1- 5.1
National Science Foundation 46 71 +54.6 . 95 +34.3
Veterans Administration 59 64 + 8.3 71 +10.6
Environmental Protection Agency 48 59 +22.7 68 +15.8
Office of Economic, Opportunity 60 61 + 2.3 65 + 5.4
Other agencies 75 103 +35.9 124 +21.2

DOD reflects the largest increase in applied research support in 1973, of
which most is planned by the Defense Agencies, primarily to expand the
program of technical support to the Office of the Secretary of Defense
and to organizations of the Joint Chiefs of Staff. The three services also
scheduled increases in their applied research efforts in 1973.

The second largest 1973 increase is planned by HEW for expanded work
within the National Institutes of Health on cancer, heart and lung
research, and child health and also within the newly established National
Institute of Education.

NASA remains the third agency in size of the applied research effort,
although it plans the smallest relative increase in the 1973 budget. Sizable
decreases in applied research related to the Apollo program and Skylab
are more than offset by increases in aeronautical research and technology
and expansion in the space applications programs.



USDA has for many, years been one of the major Federal sponsors of
applied research, particularly for work by the Agricultural Research Serv-
ice, the Cooperative State Research Service, and the Forest Service.

The scheduled increase in AEC's applied research effort is planned
primarily for research related to weapons technology and detection tech-
niques and for environmental researcl:i.

All subdivisions within DOT are expected to contribute to the overall
agency increase in 1973 except for the Federal Aviation Agency, whose
work is declining as a result of cancellation of the SST.

Commerce and NSF are scheduled for the largest relative increases in
applied research support in 1973: For Commerce these increases are
largely for the National Bureau of Standards for a new program to explore
ways of stimulating more research in the private sector and for programs
of the National Oceanic and Atmospheric Administration. For NSF
growth is mainly in the Research Applied to National Needs (RANN)
program and in the new R&D incentives and R&D assessment programs.

Trends

The 1963-73 period is characterized by expansion of the applied research
effort of HEW and agencies cither than the leading six and the reduction
of the DOD share of the Fedettai applied research total.

DOD, still the chief agency supporting applied research, accounted for 52
percent of all Federal applied research in 1963; however, its share in 1973
is expected to be only 32 percent. DOD programs showed an actual dollar
decline between 1963 and 1967.and, except for NASA, the lowest growth
rate among the agencies from 1967 to 1973.

HEW, by co:nparison, shows the largest dollar increase during the 1963-73
period of any agency; it is expected to account for 24 percent of all
Federal applied research in 1973, compared with 16 percent in 1963.

NASA's applied research programs reflect a growth rate of only 1 percent
between 1967 and 1973, the lowest of any major agency supporter of
applied research, and in 1973 NASA is expected to be considerably below
HEW in its applied research:effort.

DOT was not established agntil 1966, and therefore its average annual
growth rate of 34 percent between 1967 and 1973 is figured from a low
base. Nonetheless, DOT is expected to be fifth largest supporter of
applied research in 1973.
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AEC shows strong growth, particularly in the 1967-73 period, when its
rate of growth is second only to DOT.

Much of the growth of the "other agency" group comes from new
agencies or agency subdivisions which were organized in the 1963.73
period, such as 0E0, EPA, and NOAA within the Department of Com-
merce. Expansion of programs of established agencies like NSF, VA,
Interior, and other subdivisions of Commerce also contribute to this
growth. The "other" agencies are expected to account for 14 percent of
the Federal applied research total in 1973, compared with 5 percent
in 1963.

Federal obligations for applied research, by agency,

FY 1963, 1967, and 1973, (est.)
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Performers

The obligations directed to each sector for performance of applied
research in the current period are given below:

Federal obligations for applied research, by performer
[Dollars in millions]

Performer

Artuld Estimates

1971 1972

Percent
change

1971-72 1973

Percent
change

1972-73

Total $4,018 $4,354 4- 8.4 $4,693 4- 7.8

Federal intramural 1,499 1,594 + 6.4 1,683 + 5.6
Industrial firmsa 1,261 1,282 4- 1.6 1,443 +12.6
Universities and colleges 701 844 +20.3 929 +10.1
FFRDC's administered by universities 139 155 +11.9 166 + 6.6
Other nonprofit institutionsa 292 328 +12.3 294 10.4
Other performers 126 151 +19.9 179 +18.0

'Includes Federally Funded Research and Development Centers (FFRDC's) admini tered by this sector.
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Itiwaistrial firms are expected to receive almost on-Ain:all of the 1973 in-
crease in total Federal applied reseitrch obligationsrmainly as a result of
program changes by DOD and GEO. DOD and 'MASA are the major
supporters of applied research in this sector.

However, the chief performing sector for overall applied research con-
tinues to be the Federal one, and moderate increases are expected in
both 1972 and 1973. DOD, NASA, and HEW have the largest intramural
programs, and each of these is expected to increase in 1973.

Universities and colleges show sizable relative growth in applied research
support in each year of the current period. HEW alone is expected to
account for almost 60 percent of total Federal support to this sector in
1973. HEW, Commerce, NSF, DOD, and DOT are responsible for most
of the 1973 anticipated applied research expansion.



Trends

The most significant trend among performers of applied research is the
almost steady-rise of the Federal intramural sector. In 1968 this sector
became the largest in size of applied research effort, and it has maintained
that position ever since. The intramural share of the Federal applied
research total is expected to be 36 percent in 1973, compared with 28
percent in 1963. DOD, NASA, and HEW have been the major contributors
to this rise.
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Industrial firms, as an area for Federal applied research performance,
were in the lead in 1963 but declined from 1966 to 1969. Since then the
industry sector has risen steadily. Changes in DOD and NASA programs alndudes Federally Furide
have been primarily responsible for these shifts. ,(FFRDC's),'administered"by

SOURCE: National SthenCe,Fo
Universities and colleges display a continuing increase in applied research
for the entire 1963-73 period and have increased their share of the Federal
applied research total from 14 percent in 1963 to an estimated 20 percent
in 1973. This expansion is most attributable to HEW.
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-Fields

The engineering sciences continue to be the field withilit amount
of applied research support. However, the share of thistfiMilizeihe applied
research total has decreased from 49 percent in 1963 te..a-mzIstimated 44
percent in 1973. DOD and NASA have contributed mosiev it of the
engineering sciences.

The life sciences are expected to increase in share of thew/Allied research
total from 20 percent to 28 percent between 1963 and /E9773:7The largest
investments in this area are made by HEW, followed byiLlISLWand DOD.

The physical sciences show a decrease from 14 percent/33f the applied
research total in 1963 to an estimated 8 percent in 1973. In fact, the
dollar level in 1973 is actually below the 1963, dollar level. DOD and AEC
are the principal supporters of the physical sciences.

The environmental sciences are expected to account for 7 -pement of the
applied research effort in 1973 compared with 8 percent IRO. Support
is-derived chiefly from NASA and DOD.

Fedeial obligations for appliec
[Dollars in

Field of science

Total

Life sciences
Psychology
Physical sciences

AstronomY
Chemistry
Physics
Other

Environmental sciences

Atmospheric

The social sciences' reflect the largest relative increase from 1963 to %973 Geological
Oceanand during that period their share of the applied research total is expected Other

ography

to move from 2 percent to 6 percent. They receive support chiefly from
HEW, 0E0, and USDA. Mathematics . . ............ . . . .

Engineering

Psychology and mathematics each represent 2 percent of-erre applied Social sciences
Other sciencesresearch total in 1973. DOD is the largest supporter of both aitthese areas.
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Federal Obligations for applied research, by field of science
[Dollars in millions]

Field of science
Actual Estimates

1963 1971 1972 1973

Total $2,652 $4,018 $4,354 $4,963

Life sciences 542 1,078 1,229 1,312
Psychology 35 67 83 83
Physical sciences 369 299 347 359

Astronomy 10 4 5 5

Chemist ry 112 107 114 125
Physics 232 156 190 192
Other 15 33 38 37

Environmental sciences 203 285 309 337

Atmospheric 118 152 156 167
Ge3logical 63 75 86 94
Oceanography 16 38 41 47
Other 6 19 26 30

Mathematics 45 69, 78 82
Engineering 1,308 1,891 1,938 2,049
Social sciences 55 236 250 297
Other sciences 95 92 121 173



DEVELOPMENT

The anticipated increases in Federal obligations for development, from
$9.4 billion in 1971 to $10.1 billion in 1972 and $10.5 billion in 1973,
represent the first gains since 1967.

However, the 1973 estimate is still below the 1967 peak of $11,3 billion.

The development share of the Federal R&D total is expected to be 59
percent in 1973, compared with 68 percent in 1963.

Trends in Federal development obligations

(Billions of dollars)

10

4

(Percent of R&D total)

Percent of total

4...

Obligations

Average Annual

Percent Change

1963-67
1967-71
1971-72
1972-73

7.4
4.4

7.2
4.2

1963 65 67 69

Fiscal Year '

SOURCE: National Science Foundation
.

'71
(est.)

72

60

48

36
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Agencies
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Department of Defense
National Aeronautics and Space Administration
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Department of Health, Education, and Welfare
Department of Transportation . . . .......
Other agencies ............ . . . . . . .
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Agencies

The agencies currently most heavily engaged in the sponsorship of Federal
development programs are shown as follows:

Federal obligations for development, by agency
(Dollars in millions]

Agency

Actual Estimates

1971 1972

Percent
change

1971-72 1973

Total $9,399 $10,071 + 7.2 $10,494

Department of Defense 5,896 6,681 -i-13.3 6,981

National Aeronautics and. Space Administration 1,761 1,631 7.4 1,629

Atomic Energy Commission 874 881 + .8 921

Department of Health, Education, and Welfare 174 249 +43.6 311

Department of Transportation 309 210 32.1 191

Other agencies . 385 420 + 9.0 460

Percent
change

1972-73

+ 4.2

+ 4.5
.1

+ 4.5
+24.8

8.9
+ 9.6

DOD has scheduled the largest dollar increases of any agency. Within
DOD, chief development expansion in 1973 is planned for the Navy, in-
cluding a major effort on the Undersea Long Range Missile System
(ULMS). The aircraft program of the Air Force is also expected to in
crease substantially for work on such programs as the B-1 advanced
strategic bomber, the lightweight fighter prototype, and the F-15 air
superiority fighter.

Virtually no change occurs in the level of NASA's development program
in 1973 since decreases in the Apollo program are offset by increases in
development activities related to the post-Apollo manned flight programs,
including Skylab and the space shuttle.

The 1973 increase for AEC is mainly for acceleration of the development
of an economic liquid-metal fast-breeder power reactor. Partially offset-
ting decreases are planned for the space propulsion reactor program and
for nuclear weapons testing activities.

HEW programs reflect the largest relative increases in the current period,
and the actual increases for this agency are second only to DOD. They are
primarily the result of expanded development programs of the National
Cancer Institute.

The decline in DOT development obligations is caused entirely by the
cancellation of the SST.



Trends in Federal obligations for development by selected agencies

(Billions of dollars)

12

6

4

2

0

1963 65 67

Total
4...4.

4. .
.. ......

.. 4,4

°...........V.' # ** #.:. Average Annual Percent Change ..... .
.4 1963-67 1967.73.. ,

Total 7.4 1.2
DOD 3.3 1.3

NASA 17.2 11.9
AEC 2.1 1.0
Other 37.0 13.8 ..

DOD

-.....----

/ ---,
e .....,

... NASA/ ..../ .....e. ... ......, .
AEC

.................... . ......................................

i III II ii i

69

Fiscal Year'.,

SOURCE: National Sdence FounciatiOn
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NASA
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71 73 AEC has maintained a fairly constant level of development support, and
(est.) its share of the total has remained around 9 percent.

For the first time, in 1973 the combined development total of the other
agencies is expected to be higher than that of AEC. The most noteworthy
among these other agencies are DOT and HEW.

The joint share of the "other agency" group is an anticipated 9 percent
in 1973 compared with 1 percent in 1963.

Trends

DOD, NASA, and AEC are expected to account jointly for 91 percent of
the Federal development total in 1973, compared with 99 percent in
1963.

NASA's steady decline in development support since 1966 has caused the
net decrease in overall Federal obligations for development between 1967
and 1973. NASA's share of the Federal total is expected to be only 16
percent in 1973 compared with its teak of 38 percent in 1965.

DOD shows an average annual growth rate of 3 percent in the 1963-67
period and 1 percent in the 1967-73 period. Its share of the Federal
development total dropped from 67 percent in 1963 to 57 percent in
1967, but it is expected to be back to 67 percent in 1973.



Performers

The Federal development effort in the 1971-73 period is allocated to
performing sectors as follows:

Federal obligations for development, by performer
[Dollars in millions]

Performer

Actual Esti mates

1971 19.72

Percent
change

1971-72 1973

Percent
change

1972-73

Total

Federal intramural
Industrial firmsa

Universities and colleges .
FFRDC's administered by universities
Other nonprofit institutionsa.
Other performers

$9,399 $10,071 + 7.2 51(4494 + 4.2

2,132
6,408

149

330

329
51

2,337 + 9.6
6,854 + 7.0

158 + 6.1
341 + 3.3
295 ,-10.4

86 +69.8

2,325
7,242

173
351

304
100

0.5
+ 5.7
+ 9.5
+ 3.0
+ 2.9
+15.5

alncludes Federally Funded Research and Development Centeis IFFRDC's) administered by this sector.

Since DOD accounts for approximately two-thirds of the total Federal
development effort in the current period, its small decrease planned in
intramural work and substantial increase in the use of industry in 1973
strongly influence the overall trend in Federa! support of these per-
formers.

The combined effort of all performers other than industrial firms and
Federal intramural is expected to account for less than 10 percent of the
Federal development total in 1973.

The industry share of the tc
from 80 percent in 1963 to
the 1973 estimate of $7.2 b
billion in 1967.

NASA was responsible for t
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uous decline from 1967 to
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0
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in the 1971-73 period is allocated to

evelopment, by performer
n millions]

Actual F,sti mates

Percent
change

Percent
change

1971 19,72 1971-72 1973 1972-73

$9,399 $10,071 + 7.2 $10,494 + 4.2

. 2,132 2,337 + 9.6 2,325 0.5
6,408 6,854 + 7.0 7,242 + 5.7

149 158 + 6.1 173 + 9.5
330 341 + 3.3 351 + 3.0
329 295 10.4 304 + 2.9

51 86 +69.8. 100 +15.5

'FRDC's1 admini tered by this sector.

nately ,two-thirds of the total Federal
period, its small decrease planned in

ncrease in the use of industry in 1973
end in Federal support of these per:

gmers other than industrial firms and
account for less than 10 percent of the

Trends

The industry share of the total Federal development effort has decreased
from 80.percent in 1963 to an estimated 69 percent in 1973. In dollars,
the 1973 estimate of $7.2 billion is considerably below the peak of $8.8
billion in 1967.

NASA was responsible for the rise in support for industrial firms in 1964
and DOD for the rise in 1967; both agencies contributed to the contin-
uous decline from 1967 to 1971.

The ratio of Federal intramural development work to total Federal devel-
opment grew from 15 percent in 1963 to an estimated 22 percent in
1973. DOD has been the major influence in the generally rising support of
intramural development performance.

I rends in Federal, development obligations by major performer

(Billions of dollars)

10

00" M4.0 ..mx awn.

/#. Industrial firmsa

.W.,
Average Annual Percent Change

1963.67 1967-73

Industrial firmsa 6.6 3.1
Federal intramural 9.9 4.1

i:ederal intramural

0 1 I I
I I I I I I,

1963 65 67, 69 13

Fiscal year (est.)

:alncludes Funded, Research' andpevelopmenf.Centers.
`,°,°(FFFiDC's)"' ddniiiiiiterect by industrial 'firms."

SOURCE:: Na'tkMai Foundation



Section 3. GEOGRAPHIC DISTRIBUTION

Data have been collected on the geographic distribution of Fed-
eral funds for research and development and R&D plant since
1963, but on an annual basis only since 1968.

In 1971 the 11 agencies participating in the survey reported a
total of $15.2 billion in R&D obligations, representing 98 per-
cent of the Federal R&D total for that year. These agencies also
reported R&D plant obligations of $586 million.

Data are given on a prime contract basis, although a sample sur-
vey was made of first-tier subcontracting in 1971. Indications are
that the distribution of R&D support would show a significantly
different pattern if subcontracting were taken into account.

SYNOPSIS

California, Maryland, and New York each received more than $1 billion in
Federal R&D obligations in 1971 for the second consecutive year.

Despite declining support in recent years, the California R&D total
remained above $3 billion, nearly three times that of Maryland or New
York.

Between .1970 and 1971 the number of. States in the $500 million-to-$1
billion category increased from five to eight. InCluded in this category for
the first time were Missouri, Washington, and Ohio.

In 1971 eleven States received between $100 and $500 million, bringing
the total receiving more than $100 million to 22 States. These 22 States
accounted for 92 percent of the 1971 Federal R&D total.

22

Seventeen States received R&D suppc
range.

Only 12 States received less than $2:
for 1 percent of the 1971 R&D total
lowest amount received by any State

Distribution of total Federal R&D c

Mountain Wert North Central

Patine
(incl. Mask2

Hawaii)

SOURCE' Nal.onal Sconce Foundallon



HIC DISTRIBUTION
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22

Seventeen States received R&D support in the $25 million-to-$100 million
range.

Only 12 States received less than $25 million, and these accounted jointly
for 1 percent of the 1971 R&D total. In this under-$25 million group, the
lowest amount received by any State was $8 million.

Distribution of total Federal R&D obligations, by State, FY 1971

Mountain West North Central

East North Central

hew England

C00.

*.ewg Middle

Atlantic

RA

Pacific

Alaska
I Hawaii)

South Atlantic

SOURCE NatIonal Soma founoaoon

HAWAII
1111 S1 billion or more

S500 to $1,000 million

5100 to 5500 million

S25 to 5100 million

$75



DISTRIBUTION BY DIVISION FADING STATES

Changes in the regional distribution of Federal R&D funds over the Federal R&D funds are distr
1963-71 period are as follows: cm,:,:iitrate in a relatively smi

69 percent of the Federal RL
from 1963 through 1970 the

Distribution of Federal R&D obligations by geographic division,
accounted for 71 percent of thfiscal years 1963, 1968, 1970, and 1971

Division 1963 . 1968 1970
Thi.; 'same States have tended.

1971
one year to another, and Califs

Total (millions of dollars)

Pacific

South Atlantic
Middle Atlantic
New England

Mountain
East North Central

West North Central
West SOuth Central

East South Central

$12,251 $15,690 $14,981 $15,240 made up the leading three. He
land was in second place in

Percent distribution third place.

38.1

13.8

14.6

5.7

8.7
6.7

3.1

5.0
3.4

30.4

18.0
15.7

6.4

7.0
8.2

2.0

7.6

4.2

29.4

19.4
16.8

6.7

7,6'

6.9

3.2

5.6

4,0

26.3

21.2 The "leading 10" States in 1

15.8 the first time. (The District 0.
7.5 9th and 10th places in 1970,
7.4 tively, in 1971.)
7.4

5.2
4.8'
4,1

Distribution of Federal R&D oblig
NOTE: Percents do not add to 100 because outlying areas and offices abroad have been excluded. in 1971 for fiscal yea

In each of the 6 years surveyed, the Pacific, South Atlantic, and Middle
Atlantic divisions have received the most support. While the Pacific divi-
sion had led throughout this period, since 1968 the South Atlantic has
received more than the Middle Atlantic, because of growing R&D support
to Maryland, Florida, and the District of Columbia.

The Pacific division has sustained a substantial decline since 1963, both in
relative and absolute terms. Its share of the Federal R&D total dropped
from 38 percent in 1963 to, 26 percent in 1971, and the net dollar
decrease was 14 percent in that time. Changes in funding to California had
most influence on this division.

The South Atlantic division registered a substantial gain: from 14 percent
of the Federal R&D total in 1963 to 21 percent in 1971 and an absolute
increase of 91 percent.

The Middle Atlantic division maintained about the same share of the R&D
total throughout the 1963-71 period, around 16 percent, although its
increase in absolute terms was 35 percent.

459-778 0 72 - 3 23

State

Total, all States (millions of dollars)

California
Maryland

New York
Florida

Massachusetts

New Jersey

Missouri

Texas

WaThington'

Penniylvania

All other States'

°Includes outlying areas and of (ices abroad.
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ribution of Federal R&D funds over the

3rD obligations by geographic division,
63, 1968, 1970, and 1971

1963 . 068 1970 1971

$12,251 $15,690 $14,981 $15,240

Percent distribution

38.1 30.4 29.4 26.3
13.8 18.0 19.4 21.2
14.6 15.7 16.8 15.8
5.7 6.4 6.7 7.5
8.7 7.0 7.6 7.4

6.7 8.2 6.9 7.4

3.1 2.0 3.2 5.2

5.0 7.6 5.6 4.8
3.4 4.2 4.0 4.1
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THE LEADING STATES

Federal R&D funds are distributed to every State, but they tend to
concentrate in a relatively small number. In 1971 10 States accounted for
69 percent of the Federal R&D total. It is worth noting, however, that
from 1963 through 1970 the 10 most heavily supported States always
accounted for 71 percent of the total.

The same States have tended to appear in the "leading 10" group from
one year to another, and. Califor.nia, Maryland, and New York have ,.41ways
made up the leading three. However, 1971 was the first year that Mary-
land was in second place in Federal R&D support and New York in
third place.

The "leading 10" States in 1971 included Missouri and Washington for
the first time. (The District of Columbia and Ohio, which had been in
9th and 10th places in 1970, appeared in 12th and 11th places, respec-
tively, in 1971.)

Distribution of Federal R&D obligations to the 10 States leading in such support
in 1971 for fiscal years 1963, 1968, 1970, and 1971

State 1963 1968 1970 1971

Total, all States (millions of dollars) $12,251 $15,690 $14,981 $15,240

Percent distribution

California 35.1 27.4 25.8 21.6
Maryland 5.5 5.8 7.1 7.9
New York 7.7 7.5 8.2 7.3
Florida 2.8 5.1 5.5 5.8
Massachusetts 4.2 5.1 5.1 5.8
New Jersey 3.3 4.3 5.0 4.9
Missouri 1.9 .8 1.9 3,9
Texas 3.2 5.6 4.3 3.9
Washington 2.7 2.2 2.8 3.7
Pennsylvania 3.6 3.9 3.6 3.6
All other Statesa 30.0 32.3 30.7 31.6

°Includes outlying areas and offices abroad.



R&D obligations by geographic division and State, fiscal years 1963, 1968, 1970, and 1971
[Dollars in millions]

Division and State 1963 1968 1970

Net

increE,:c/

decrease

1963-70 1971

Net

increase/

(lett ea ,
1971171 Division and State 1963 1968

S

Pacific $4,665.2 $4,774.3 $4,404.1 -$261.1 $4,004.9 ---$3'99,2 Mountain (cont.)

Montana 8.5 8.3Alaska 12.1 61.8 43.2 + 31.1 58.2 + 15.0
Nevada 128.9 223.6California 4,296.7 4,298.6 3,871.1 425.6 3,295.4 - 676.7
NEW Mexico 345.9 413.3

Hawaii 7.1 35.0 43.8 + 36.7 38.3 - 5.5 Utah 135.8 39.7Oregon 18.2 35.0 33.8 + 15.6 41.9 + 8.1 Wyoming 4.5 6.4Washington 331.1 243.9 412.2 + 81.1 571.2 + 159.0

East North Central . . $ 819.5 $1,294.0South Atlantic . $1,685.3 $`;.,819.7 $2,899.2 +$1,213.9 $3,224.6 +$325.4, .

Illinois 203.9 239.3Delaware 24.6 13.9 16.3 - 8.3 13.0 -- 3.3 Indiana 57.3 82.9
District of Columbia . 403.9 443.2 468.5 + 64.6 478.2 + 9.7 Michigan 154.4 203.4Florida 340.9 799.1 824.8 + 483.9 890.4 + 65.6 Ohio 304.3 653.6
Georgia 26.7 280.7 72.3 + 45.6 78.8 + 6.5 Wisconsin 99.7 114.8
Maryland 675.7 905.9 1,063.4 + 387.7 1,201.2 '+ 137.8

$ 376.7 $ 321.1
--

North Carolina . . . . 27.0 62.4 63.9 + 36.9 82.7 + 18.8 West North Central . .South Carolina . . . . 19.8 18.7 17.8 - 2.0 23.4 + 5.6
Virginia 158.8 275.2 352.7 + 193.9 424.9 + 72.2 Iowa 23.3 41.7
West Virginia 7.9 20.6 19.6 + 11.7 32.1 + 12.5 Kansas 21.5 19.8

. Minnesota 73.6 111.1
Middle Atlantic . . . . $1,789.2 52,473.4 $2,516.9 +$727.7 $2,413.5 -$103.4 Missouri 236.6 121.1

Nebraska 4.8 15.4
New Jersey 410.1 681.8 742.5 + 332.4 745.1 + 2.6 North Dakota 3.4 6.0New York 944.2 1,174.9 1,235.6 + 291.4 1,119.5 -. 116.1 South Dakota 13.5 6.0
Pennsylvania 434.9 616.7 538.8 + 103.9 548.9 + 10.1

West South Central . . $ 608.2 $1,188.9 -
England $ 702.2 $1,009.4 $1,000.8 +$298.6 $1,148.8 +$148.0.New

Arkansas 4.2 , 811Connecticut 139.3 1 33.2 160.0 + 20.7 149.9 - 10.;1
Louisiana . . . . . . . 189.2 272.4Maine 5.3 6.0 13.3 + 8.0 1.3.6 u Oklahoma 16.9 24.0

Massachusetts 515.1 795.7 760.9 + 245.8 887.0 + 126.1 Texas 397.9 884.4New Hampshire . . . 16.9 36:6 27.3 + 10.4 34.0 + 6.7
Rhode Island 20.5 31.1 29.9 + 9.4 50.5 + 20.6 ,,

EaeVSouth Central . . $ 420.1 $ 655.3 .!Vermont 5.2 6.8 9.5 + 4.3 1 3.7 + 4.2

Alabama 246.8 .405.7Mountain $1,068.6 $1,093.6 $1,136.8 +$ 68.2 $1,127.4 -$ 9.4 Kentucky 11.0 24,1

Arizona . . . ..... 174.6 71.4 72.8 - 101.8 88.7 15.9
Mississippi 16.5 26.5

Colorado 240.8 265.3 274.1 + 33.3 264.2 - 9.9
Tennessee 145.8 199.1

Idaho 29.', 65.6 75.0 + 45.3 75.3 + .3



R&D obligations by geographic division end State, fiscal years 1963, 1968,.1970, and 1971
[Dollars im millions]

1970

Net

increase/

decrease

1963-70 1971

'Net

Increase/

decrease

1970-71 Division and State 1963 1968 1970

Net

increase/

decrease

1963-70 1971

Net

increase/

decrease

1970-71

$4,404.1 -5261.1 $4,004.9 -$399.2 Mountain (cont.)

Montana 8.5 8.3 11.6 + 3.1 1 7.6 + 6.0
43.2 + 31.1 58.2 + 15.0

Nevada 128.9 223.6 190.9 + 62.0 159.0 - 31.9
3,871.1 - 425.6 3,295.4 - 575,7

New Mexico 345.9 413.3 444.1 + 98.2 458.7 + 14.6
43.8 + 36.7 38.3 - 5.5

Utah 135:8 39.7 61.1 - 74.7 55.8 - 5.3318 + 15.6 41.9 + 8.1 Wyoming 4.5 6.4 7.2 2.7 8.1 + .9412.2- + 81.1 571.2 + 159.0

$ 819.5 $1,294.0 51,038.8 +$219.3 51,121.7 +$ 82.9East North Central . .

$2,899.2 +$1,213.9 $3,224.6 +$325.4

203.9 239.3 239.6 + 35.7 249.1 + 9.5Illinois
16,3 - 8.3 13.0 3.3 Indiana 57.3 82.9 91.9 + 34.6 74.6 17.3

468.5 + 64.6 478.2 + 9,7
Michigan 154.4 203.4 162.8 + 8.4 187.3 + 24.5

824.8 + 483.9 890.4 + 65.6 Ohio 304.3 652,6 1 457.3 + 153.0 518.1 + 60.8
72.3 + 45.6 78.8 + 6.5 Wisconsin 90,7 114,8 87.1 12.6 92,6 + 5.5

1,063,4 + 387.7 1,201.2) + 137.8
63,9 I 36.9 82,7 + 18.8 West North Central . . $ 376,7 $ 321.1 $ 475.4 +$ 98.7 $ 786.0 +$310.617.8 - 2.0 23.4 + 6.6

352.7 + 193.9 424.9 + 72.2 Iowa 23.3 41.7 32,7 + 9.4 32,9 + .2
19.6 + 11.7 32.1 + 12.5 Kansas 21,5 19.8 16.6 - 4.9 24.3 + 7.7

Minnesota 73.6 111.1 109.3 + 35.7 102.8 6.5
$2,516,9 +$727.7 $2,413.5 -$103.4 Missouri . . 236.6 121.1 291.2 + 54.6 596.9 + 305.7

Nebraska 4.8 15.4 1 0,6 + 5.8 10.4 - .2
742.5 + 332.4 ..,, 745.1 + 2.6 North Dakota 3.4 6.0 8.9 5.5 9.1 + .2

1,235.6 + 291.4 1,119.5 - 116.1 South Dakota 13.5 6.0 6.1 7.4 9.6 + 3.5
538.8 + 103.9 548.9 + 10.1

$ 608.2 $1,188.9 $ 834.9 +$226.7 $ 733.1 -$101.8
$1,000.8 +$298.6 $1,148,8 4- $1 4 8. 0

Vilest South Central . .

4.2 8.1 9,8 + 5.6 20.8 + 11.0Arkansas
160.0 + 20.7 149.9 - 10.1

Louisiana . . . , , 189.2 272.4 146,5 - 42.7 90,1 56.4
13,3 + 8.0 13.6 + .2

Oklahoma . . . . . . . 16.9 24.0 29,5 + 12.6 26.3 - 3.2
760.9 + 245.8 887.0 + 126.1

Texas 397.9 884.4 649.1 + 255.2 595.9 - 53.2
27.3 + 10.4 34.0 + 6.7
29.9 + 9.4 50.5 + 20.6

East South Central . . $ 420.1 $ 655.3 $ 599.7 + $179.6 $ 618.2 +$ 18.59.5 + 4.3 13.7 + 4.2

246,8

11.0

405.7

24.1

357,2

20.4

+ 110.4
+ 9.4

360.0

23.0

+ 2.8

+ 2.6
$1,136.8 +$ 68.2 $1,127.4 -$ 9.4

Alabama

Kentucky

72.8 - 101.8 88.7 + 1 5.9
Mississippi 16,5 26.5 28.3 + 11.8 46.7 + 18.4

274.1 + 33.3 264.2 - 9.9
Tennessee 145.8 199.1 193.8 + 48.0 188.5 - 5.3

76,0 + 45.3 75.3 + .3



Eight States California, Maryland, New York, Flo.,, Massachusetts,
New Jersey, Texas, and Pennsylvvica have bevt J.rri,,O,',4 the 10 States
lez44 lng in Federal '2' ."D Ibupport in each if the six, vas ,,,,Jrveyed (1963,
1194bk 1968,1-969 l'9TO, and 19711j.

New Mexico, among the leading 10 States through 1965, moved to 11th
place by 1968 and remained in that position until 1971.

Federal R&D support to California dropped to $3.YAYI1lon in 1971 from a

high of $4.6 billion in 1965. The rtatest decrease tacwitred. between 1970
and 1.971 beatiM of %bbstantial funding cutbacks mt, thv part of NASA
alrM D 37 percent and 11 percent, respectively which brought
about further retrenchment in the defense and space industries. However,
the university and college sector and the "other nonprofit" sector received
increased support in 1971 in California as a result of increased R&D fund-
ing on the part of most of the other agencies,

Maryland is the leading State for Federal intramural R&D performance,
accounting for 18 percent of the total in 1971. 'Maryland was. the only one
of the 10 leading States in.1971. ,:iviarmum'i work predominated.
Included. znorbfng. 1.the impOrzi'mt :Federal' in Maryland are
HEWINotiforie'lnstituteS of Health, NASA's, :.itoCidard Space Flight Cen-
ter, Commerce's National. Bureau of Standardsght::Naval Ordnance Labo-
ratory, and: the Army's Edgewood. Arsenalratories. Industrial re-
sources, however, also figure significantly :;;Federal R&D

. work in
thisState.

New York's 1971 decrease of $116 million .was....he second largest (after
California) among all the States. It brought ifte,,,New York level of R&D
support to a point below that of 1968. Virtually all of the New York
decline is attributable to completion of the A.pcillo program. The impact
of NASA's reduced support was felt primarily within the induStry sector,
which reflected an 18-percent decline in Federal R&D suppvt from 1970
to 1971. However, other sectors showed higher R&D support levels.

The rapid rise of Federal R&D funds to Florida between 1963 and 1969
depended on the growth of defense- and space-related activitits. After a

slight drop in 1970, the total in 1971 rose somewhat above the former
high. The 1970 drop reflected the phaseout or completion of major space
programs. The 1971 increase of 8 percent, or $66 million, was mainly the
net result of a $111 million increase in DOD funds and a $53 million
decline in NASA support.

Federal R&D support to trael

for FY 1963, 1968, and T

California

Maryland

New York

Florida

Massachusetts

New Jersey

Missouri

Texas

Washington

Pennsylvania

All others

0 1

SOURCE: National Science Foundatiol
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In 1971 R&D funding to Massachusetts increased for the first time since
1968. More than one-half of the $126 million increase was obligated by
DOT. Although industrial firms received a sizable proportion of the DOT
increase, most of it was directed to DOT's Transportation Systems Center
in Cambridge, Mass.

The Federal R&D net support to New Jersey scarcely changed from 1970
to 1971. NASA increased its R&D funds to the State by 41 percent while
some other agencies, including DOD, decreased their support. New Jersey
shows the highest concentration of DOD support among all the States
with four-fifths of its Federal R&D work funded by DOD, mostly con-
centrated in industrial firms.

Missouri experienced the largest dollar gain among all the. States ($306
million) from 1970 to 1971. As a result, Missouri entered the "leading
10" group for the first time. Most of the increase was provided by DOD
for continuing work on the Air Force F-15 and by NASA for work on the
orbital workshop and airlock modules for the Skylab program. Almost 90
percent of federally supported research and development in Missouri
is performed by industry, the highest industry share in any State. DOD
and NASA together accounted for 92 percent of Missouri's R&D total
in 1971.

Federal R&D obligations to Texas declined 33 percent from 1968 to
1971 because of reductions in programs of both NASA and DOD. DOD's
$25 million decrease between 1970 and 1971 affected industry but not
other sectors, all of which received increased DOD support. However, all
R&D performing sectors reflected decreased NASA funding, although
industry was the most seriously affected.

Although Washington ranked among the 10 Federal R&D support leaders
in 1971, the cancellation of the SST development program is expected to
lead to reduced funding in subsequent years.
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Throughout the 1963-71 period the share of Pennsylvania in the Federal
R&D total has remained fairly constant. After a sizable decline in R&D
support between 1968 and 1970, Pennsylvania showed a small gain in
1971. Other agencies increased R&D support enough to offset the loss of
DOD funds. Increases were evident in each sector except industry where a
large increase on the part Of NASA did not counterbalance the DOD
cutback. NASA's R&D support in Pennsylvania more than doubled be-
tween 1970 and 1971 to support research and development on the
Earth Resources Technology Satellite (ERTS).

Among three other States with significant changes in the amounts of
Federal R&D support.they received between 1970 and 1971 was Virginia,
whose 1971 R&D funding level represented a $72 million increase over
that of 1970, or 20 percent. This growth was largely the result of
expanded support for intramural research and development on the part
of DOD and NASA. In 1971 intramural sector accounted for 63 per-
cent of Virginia's Federal R&D funds, the largest proportion among all
the. States.

Ohio also registered an important increase betWeen 1970 and 1971,
almost $61 million. Two agencies, DOD and DOT, were responsible for
most of the rise. However, 1971 was the only year surveyed except 1963
in which Ohio did not rank among the leading 10 States.

Louisiana has shown a drop in R&D funds in each year of the 1968-71
period. The 1971 decrease of $56 million brought Louisiana's level of
support to less than one-fourth that of 1965 when NASA funding to
industry for work on the Apollo program was highest in this State. As a
result of these decreases, Louisiana moved, fron' 11th place in 1965 to
24th in 1971.



DISTRIBUTION OF FUNDS BY
AGENCY

The overall. Government distribution pattern
is primarily influenced by DOD. In 1971 this
agency provided the predominant support in
each of the 10 leading States except Texas,
where NASA provided the major, support.
Also, eight of the 10 States leading in DOD
support were among the leading 10 in total
Federal R&D support.

For NASA and HEW, second and third in
total R&D funds, six of their cwn leading
States, respectively, were also among the lead-
ing 10 overall.

However, for AEC, fourth in size of funding,
only four of its leading 10 States were among
the 10 total Federal R&D leaders.

DOT and NSF, fifth and sixth agencies in
R&D obligations in 1971, each numbered six
of their own "leading 10" States among the
10 Federal- R&D support leaders.

Thus, the individual patterns of the primary
R&D support agencies (with the exception of
AEC) tend to overlap Wand to concentrate
funds in 10 to 15 States.

Federal agencies distribute R&D support to
the States in varying concentration patterns.
Five agencies AEC, DOT, NASA, Com-
merce, and DOD direct at least four-fifths
of their R&D dollars in each case to 10 States.
HEW and 0E0, on the other, hand, concen-
trate less intensively; slightly more than two
thirds of their R&D funds were placed in 10
States, respectively. For EPA and NSF, the
concentration is around three-fifths; and for
USDA and Interior, closer to one-half, since,
their missions tend to be oriented to work
concerned with natural conditions.

(Percent)
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R&D obligations of each agency to the 25 State

All agencies USDA Commerce DOD HEW Interior 00T,,_

State rank for the 10 States leading in Federal R&I

State All agencies USDA Commerce DOD

Total R&D
(Millions of dollars) $15,240 $300 5143 S7,498 S1,
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(Percent)

100

1st 25 States

1st 10 States
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1st State

0

All agencies USDA Commerce 000 HEW Interior AEC EPA NASA' risr 0E0

State rank for the 10 States leading in Federal R&D support, overall and by agency, FY 1971

State All agencies USDA Commerce DOD HEW Interior 001 AEC EPA NASA NSF 0E0
Total R &D 1

(Millions of dollars1 515,240 5300 5143 57,498 51,441 S194 5482 S1,302 $134 S3,256 3336 S153

California 1 3 6 1 2 2 4 1 2 1 1 3
Maryland 2 1 1 5 1 5 9 4 10 8
New York 3 10 2 3 7 3 8 7 2
Florida 8 6 e 9
Massachusetts 5 7 4 4 2 6 3

New Jersey 6 4 3 7 10
Missouri 7 7 A

Texas 8

Washington 9 9 10
Pennsylvania 10 1

Ohio 8 9 3 5 10 10
O.C. 10 8 4 5 7 8 2
New Mexico

2
Virginia 9 10
Alabama

5

Colorado
Illinois 6 6 7 .6
Tennessee

Michigan
7

Nevada

Wisconsin 10
Louisiana 4

Arizona
North Carolina 10
Georgia

Idaho 8
Alaska 3 10
Mississippi 9

West Virginia 6
Kentucky

South Dakota

SOURCE National Science Foundation
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FACTORS IN R&D PERFORMING
STRENGTH.

The overall State distribution pattern is large-
ly determined by the industrial R&D support
pattern, since the industry sector accounted
for more than one-half of total 1971 Federal
R&D obligations. The 10 leading States in
Federal R&D support to industrial firms were
also the 10 leading States in overall Federal
R&D support.

The university and college sector reflects
greater dispersion of funds. For example, the
10 leading States in Federal R&D support to
universities and colleges received 62 percent
of the Federal support to that sector, com-
pared with the 78 percent of. Federal support
directed to the 10 leading States to receive
industry support in 1971. This pattern also
compares with the 78 percent ratio for R&D
support to intramural performers given to the
10 States leading in that performance cate-
gory.

R&D obligations can be ranked by State and
compared with such measures of national
activity as population, total personal income,
and total Federal taxes. Although no direct
cause and effect conclusions can be drawn,
the data tend to indicate that the wider
choice of skills and institutions found in more
populous and wealth-producing areas is

related to the selection of given States fc.zr,
R&D performance.

The 10 States leading in Federal R&D obligations, in fiscal year 1971 cotr
States in Federal R&D support of perfo

States leading in
Federal. R&D support

Percent of
total Federal
R&D support

Position among all States in

Federal

intramural
Industrial

firms'
Unive

and co

1. California
2. Maryland
3. New York
4. Flcrida
5. Massachusetts: . .

6. N7-.w Jersey

7. Missouri
8, Texas

9. Washington
10. Pennsylvania

All 'other States . . . . .

21.6
7.9

7.3
5.8
5.8
4.9
3.9
3.9
3.7

3.6
31.6

1

13

3

9
11

21

8
26

12

9

2

5

3

, 4

8
6

10

1:

alncludes Federally Funded Research and Development Centers adminis ered
by this sector.
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The 10 States leading in Federal R&D obligations in fiscal year 1971 compared with their relative positions among all
States in Federal R&D support of performer groups

Position among all States in Federal R&D support of performer groups

States leading in Percent of Federal Industrial Universities FFRou c Other Other-
Federal R&D support total Federal

R&D support
intramural firmsa and colleges administered

by
universities

nonprofit
institutions°

1. California 21.6 2 1 1 1 1 1

2. Maryland . . 7.9 1 9 9 5 10 9
3. New York 7.3 13 2 2 6 2 2
4. Florida . . 5.8 3 5 14 38 20
5. Massachusetts . . . . 5.8 9 7 3 4 3 7
6. New Jersey 4.9 11 3 19 . 9 18 14
7. Missouri . . 3.9 21 4 13 12 12
8. Texas . . . 3.9 8 8 6 19 11 5
9, Washington . . . 3.7 26 6 12 16 9 6

10. Pennsylvania . . . . 3.6 12 10 5 10
All other States . : . . . 31.6

'Includes Federally Funded Research and Development Centers adminis ered
by this sector.'



Distribution of Federal R&D obligations by State compared with other national indicators, b

State

Total Federal

R&D obligations Population
Total personal

income
Total Federal

taxesa

State

Total Federal

R&D obligations

Percent
Rank

of total
Percent

Rank
of total

Percent
Rank

of total
Percent

Rank
of total

Percent
Rank of total

United Stares total,,

(in millions)
$15,240 b206 $854 $172,842

North Carolina . .

Georgia

26

27

.54

.52
Idaho ..... . . 28 .49 .California 1 21.62 1 9.81 1 11.08 2, 8,68 Indiana 29 .49

Maryland 2 7.88 17 1.94 14 2.12 11 2,67 Alaska 30 .38
New York 3 7.35 2 8.92 2 10.82 1 16,26 Utah 31 .37Florida 4 5.84 9 3,41 9 3.17 13 2.26 Rhode Island . . . 32 .33Massachusetts . . . 5 5.82 10 2.79 10 3.09 9 2.89 Mississippi 33 .31
New Jersey 6 4.89 8 3,54 8 4.13 8 3.80 Oregon 34 .28
Missouri . . . . . . 7 192 13 2.30 12 2.16 10 2.68 Hawaii 35 .25
Texas 8 3.91 4 5.56 6 4.94 7 4,62 New Hampshire . . 36 .22Washington 9 175 22 1.67 20 1.67 22 1.21 Iowa 37 .22Pennsylvania . . . 10 3.60 3 5.76 4 5.74 5 6.11 West Virginia . 38 21
Ohio 11 3.40 6 5.23 5 5.25 6 5.97 Oklahoma 39 .17
District of Columbia 12 3.14 42 .36 36 .52 c c Kansas 40 .16
New Mexico . . . . 13 3.01 37 .50 40 .41 44 .21 South Carolina . . 41 .15Virginia 14 2.79 14 2.29 13 2.14 19 1.58 Kentucky 42 ,15Alabama 15 236 21 1.69 25 1.24 27 .76 Arkansas . . . 43 .14
Colorado, . ... . . 16 1,73 28 1.11 26 1.09 20 1.47 Montana 44 .12
Illinois . . ... . . . 17 1.63 5 5.43 3 6.26 3 7.61 Vermont , . . . . 45 .09
Tennessee 18 1.24 18 1.93 21 1.55 23 1.04 Maine . ..... . 46 .09Michigan 19 1.23 7 4.36 7 4.55 4 6.18 Delaware . . . 47 .09Nevada . . . 20 1,04 48 .25 45 .29 43 .21 Nebraska 48 Z7
Connecticut . . . 21 .98 24 1.49 18 1.82 15 2.05 South Dakota , . . 49 .06
Minnesota 22 .68 19 1.88 19 1.81 16 1.85 North Dakota . . . 50 .06
Wisconsin 23 .61 16 2.17 16 2.03 17 137 Wyoming .51 .05
Louisiana 24 .59 20 1.78 22 1.40 25 Z1
Arizona 25 .58 33 .90 31 .84 33 A9 Outlying areas and

offices abroad, . . .40

'Includes individual income and employment taxes, corporation,excise, estate, and gift taxes (minus refunds).
blncludes persons stationed in the armed forces in each area,
`Included in Maryland tax figures.
°Collections frorn and refunds to U.S. taxpayers in Puerto Rico, Canal Zone, and in foreign countries.

SOURCES: Department of Commerce, Populm
Department of f.e'ivnerce; Office of Business Economic
of the Treasury, ,,aristical AppendOr to Annual RepO
Year Ended June 30, 1971,



istribution of Federal R&D obligations by State compared with other national indicators, by State, 1971

r
)pulation

Total personal

income
Total Federal

taxes°
State

__

Total Federal

R&D obligations Population
Total personal

income
Total Federal

taxesa

Percent

of total
Percent

Rank
of total

Percent
Rank of total

Percent
Rankanof total

Percent
Rank of total

Percent
Rank of total

Percent
Rank of total

b206 $854 $172,842
North Carolina . . . 26 .54 12 2.49 15 2.04 12 2.34
Georgia 27 .52 15 2.26 17 1.94 18 1.62
Idaho 28 .49 43 .35 44 .29 41 .25

9.81 1 11.08 2 8.68 Indiana 29 .49 11 2.56 11 2.45 14 2.06
1.94 14 2.12 11 2.67 Alaska 30 .38 51 .15 50 .17 49 .09
822 2 10.82 1 16.26 Utah 31 .37 36 .53 39 .44 39 .253.41 9 3.17 13 2.26 Rhode Island . . . . 32 .33 39 .47 37 .46 34 .452.79 10 3.09 9 2.89 Mississippi 33 .31 30 1.08 32 .72 37 .34
3.54 8 4.13 8 3.80 Oregon 34 .28 31 1.05 29 .99 28 .68
2.30 12 2.16 10 228 Hawaii 35 .25 40 .38 38 .44 38 .31
5.566 6 4.94 7 4.62 New Hampshire , , 36 .22 41 .37 42 33 42 .241.67 20 1.67 22 1.21 Iowa 37 .22 25 1.38 23 1.30 26 815.76 4 5.74 5 6.11 West Virginia . 38 .21 34 25 35 26 35 .37
5.23 5 . 5.25 6 5.97 Oklahoma 39 .17 27 1.27 28 1,07 24 27

.36 36 ,52 c c Kansas 40 .16 29 1.09 27 1.08 29 26

.50 40 A1 44 .21 South Carolina . . . 41 .15 26 1.27 30 .97 32 .552.29 13 2,14 19 1.58 - Kentucky 42 .15 23 1.59 24 1.26 21 147129 25 1.24 27 .76 Arkansas 43 .14 32 .94 34 29 36 .34
1.11 26 1.09 20 1,47. Montana . . . . 44 .12 44 .34 46 .99 . 45 .15
5A3 3 6.26 3 721 Vermont . . 45 .09 49 .22 49 .19 48 .11
1,93 21 1.55 23 1.04 Maine . ..... . 46 .09 38 A9 41 AO 40 .254.36 7 4,55 4 6.18 Delaware 47 .09 47 .27 43 .30 30 .63.25 45 .29 43 .21 Nebraska . . . . . . 48 .07 35 .73 33 .71 31 .61
1 A9 18 122 15 2.05 South Dakota . . . . 49 .06 45 .32 47 .27 47 .12
1.88 19 1.81 16 1.85 North Dakota . . . . 50 .06 46 .30 48 .25 46 .13
2.17 16 2.03 17 1.77 Wyoming . . . . 51 .05 50 .16 51 .15 50 .09
1.78 22 1.40 25 .91

.90 31 24 33 .49 Outlying areas and

offices abroad. . . . AO d 24

excise, estate, and gift taxes (minus rell.Utds)

Um Canal Zone, and in foreign countries,

SOURCES: U.S. Department of Commerce. Population Estimates and. Projections, Ser'es 8.25. No. 468, October 5, 1971; U.S.
Department of Commerce, Of ice of Business Economics, Survey of Current Business, Volume 52. No. 4, April 1972; U.S. Department
of the Treasury. Statistical Appendix to Annual Report of the Secretary of the Treasuryon the State of the Finances for the Fiscal
Year Ended June 34, 1971:



R&D PLANT

Over the 1963-71 period, the 10 leading
States in R&D plant support were among a
group of,16 States. Five of them were among
the leading 10 in each of the 6 years sur-
veyed; these are Florida, California, New Mex
ico, New York, and Maryland.

California regained its position as the leading
recipient of R&D plant support in 1971, a
position which it held in four of the 6 years
surveyed.

Most of the R&D plant support in Illinois was
provided, by AEC for continuing construction
of the 200-Bev particle accelerator at Batavia,
Illinois.

Substantial increases to Washington support-
ed the Fast Flux Test Facility in Richland,
Wash., part of AEC's Liquid Metal Fast

Breeder Reactor program.

IMPACT OF SUBCONTRACTING

In order to provide some understanding of
the impact of subcontracting, the responding
agencies were requested to report the geographic
distribution of 1971 first-tier subcontracting
under each new,, or continuing, prime contract
or grant, for which $20 million or more was
obligated in 1971. The request was for data on
first-tier subcontracts awarded in 1971 regard-
less of the year of the appropriation funding
the subcontract.

DOD and AEC together provided the first-tier
subcontracting data for 24 prime contracts. The
NASA reporting system provides information on
all first-tier subcontracts in excess of $10,000
on each of the agency's prime contracts in

excess of $500,000 and on second-tier subcon-
tracts in excess of $10,000 on each of the
first-tier subcontracts in excess of $50,000.. The
remaining eight agencies participating in this
survey did not have prime contracts or subcon-
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Federal obligations for R&D plant in the 10 States leading
[Dollars in millions-

State TOTAL AEC DOD NASA NSF

Total $586 $312 $154 $40 $28

California 120 40 47 23
Illinois 85 78 6 (c) 1

New Mexico 54 49 5 (c)

Washington . . 54 53 -- (c)

New York 34 23 3 (c) 4

Florida 31 (c) 22 4 1

Maryland 30 lc) 22 lc)

Idaho . . . ..... . . 20 20 (c)

Nevada 17 15 2 -- lc)

Pennsylvania . . 17 13 2 (c) 2

Other Statesb 125 22 45 11 17 ,

°Includes Department of ,Agriculture, Environmental Protection Agency, and Office of Econorni.
bincludes outlying areas and offices abroad.
cLess than $500,000.



IMPACT OF SUBCONTRACTING

In order to provide some understanding of
the impact of subcontracting, the responding
agencies were requested to report the geographic
distribution of 1971 first-tier subcontracting
under each new, or continuing, prime contract
or grant for which $20 million or more was
obligated in 1971. The request was for data on
first-tier subcontracts awarded in 1971 regard-
less of the year of the appropriation funding
the subcontract.

DOD and AEC together provided the first-tier
subcontracting data for 24 prime contracts. The
NASA reporting system provides information on
all first-tier subcontracts in excess of $10,000
on each of the agency's prime contracts in
excess of $500,000 and on second-tier subcon-
tracts in excess of $10,000 on each of the
first-tier subcontracts in excess of $50,000. The
remaining eight agencies participating in this
survey did not have prime contracts or subcon-

tracts meeting the criteria established in the
survey.

Most of the subcontracting is done by indus-
trial firms; subcontracting is considerably less
important with most of the other performers.
Since more than 93 percent of total perfor-
mance by industry (including industry-adminis-
tered FFRDC's) as reported in this survey was
in support of the programs of DOD, AEC, and
NASA, the subcontracting of these three agen-
cies largely determines the overall geographic
impact of R&D subcontracting.

The sampling shows that significant redistri-
bution of R&D funds among States would be
reflected by full subcontracting data The share
of the leading R&D support States would tend
to decrease somewhat (although the net change
would be small in relation to their. prime .con-
tracts), but in the case of many smaller support
States, the net increase from subcontracts would
be important in relation to prime contracts
awarded.

Federal obligations for R&D plant in the 10 States leading in ',lac!) support, by agency, fiscal year 1971
[Dollars in millions]

State. TOTAL AEC DOD NASA NSF HEW DOT COMMERCE INTERIOR OTHER'

. Total $586 $312 $154. , $40 $28 $17 $11 $9 $9 $6

California 120 40 47 23 3 1 1 5

Illinoic 85 78 6 (c) 1 (c)

New Mexico 54 49 5 -- (c) (c)

Washington 54 . 53 (c) 1

New York 34 23 3 (o) 4 (c)

Florida 31 (c) 22 4 1 4 (c) (c)

Maryland . . . . 30 (c) 22 2 (c) 1 (c) 1 (c) 3

Idaho ..... 20 20 (c) ._

Nevada 17 15 2 (c) (c)

PeRnsylvania 17 13 2 (c) 2 (c) (c) (c)

Other Statesb 125 22 45' 11 17 15 9 1 2 3

'Includes Department of Agriculture, Environmental Protection Agency, and Office of Economic Opportunity.
bInCludes outlying areas and offices abroad.'
'Less than $500,000.



LIS,geographical distribution of NASA prime contract and subcontract awards, fiscal year 1971

[Dollars in thousands)

State

Prime
contract awards

to State,

Subcontract awards Net total - prime
contract & subcontract

awardsReceived
from other

States

Awarded
to other

, States
Net
totalAmount Percent of total Amounta Percent of total

(a) (b) (c) (d) (e) (f I (g) (h)

TOTAL $2,351,542 100.0 $228,258 $228,258 $ S2,351,542 100.0
Alabama 138,195 5.9 6,722 2,291 4,431 142,626 6.1
Alaska 2,135 .1 80 80 2,215 .1

Arizona 8,276 .4 4,929 574 4,355 12,631 .5
Arkansas 59 (c) 233 .... .. . 233 292 (c)
California 522,826 22.2 48,545 58,815 b10,270 512,556 21.8

Colorado 118,325 5.0 16,995 26,344 09,349 108,976 4.6
Connecticut. .. . 26,435 1.1 7,917 2,799 05,118 '31,553 1,3
Delaware 6,723 .3 11 698 b687 6,036 .3
District of Columbia . . . 27,471 1.2 77 103 b26 27,445 1.2
Florida 246,707 10.5 5,300 3,265 2,035 248,742 10.6

Georgia 7,481 .3 152 152 7,633 .3
Hawaii 3,006 .1 3,006 .1

Idaho 11 (c) 10 10 21 (c)
Illinois 9,799 .4 766 766 10,565 .4
Indiana 4,960 .2 (192) 13 b205 4,755 .2

Iowa 2,229 .1 (7,197) h7,197 (4,968) (.2)
Kansas 1,730 .1 1,772 1,772 3,502 .1

Kentucky 313 (c) 80 80 393 (c)
Louisiana 50,803 2.2 111 1,706 b1,595 49,208 2.1
Maine 2,485 .1 23 -- 23 2,508 .1

Maryland 181,072 7.7 5,302 11,218 05,916 175,156 7.5
Massachusetts 74,587 3.2 25,540 758 24,782 99,369 4.2
Michigan 43,538 1.9 9,352 5,423 3,929 47,467 2.0
Minnesota 7,962 .3 13,273 885 12,388 20,350 .9
Mississippi . 19,008 .8 118 481 b363 18.645 .8

Missouri 205,482 8.7 2,189 29,935 27,746 177,736 7.6
Montana (9) (c) (9) (c)
Nebraska 66 (c) 1,485 1,485 1,551 .1

Nevada . . . . 328 (c) 328 (c)
New Hampshire .... 1,495 .1 .366 ....... 366 1,861 .1

New Jersey ...... . . . 77,735 3.3 18,086 6,322 11,764 89,499 3.8
New Mexico 6,656 .3 305 305 6,961 .3
New York 135,656 5.8 25,247 26,202 b955 134,701 5.7
North Carolina . . . 2,363 ,1 227 227 2,590 ,1

North Dakota .... (3) lc) (3) (c)

Ohio 37,588 1.6 4,713 556 4,157 41,745 1.8
Oklahoma 1,930 .1 138 138 2,068 .1

Oregon 597 lc) 135 - - - - - 135 732 (c)
Pennsylvania 87,306 3.7 22,719 35,354 b12,635 74,671 3.2
Rhode Island . , 468 (c) 217 217 685 lc)

South Carolina 127 (c) 127 (c)
South Dakota . . , . . , , 476 (c) 20 20 496 (c)
Tennessee . . . .... 1,844 .1 325 325 2,169 .1

Texas 212,333 9.0 5,012 7,486 b2,474 209,859 8.9
Utah 2,146 .1 12 12 2,158 .1

Vermont 112 (c) 136 136 248 (c)
Virginia 37,566 1.6 491 43 448 38,014 1.6
Washington 11,112 .5 7,425 7,425 18,537 .8
West Virginia 188 (c) 40 40 228 (c)
lAlisconsin . . ... 21,773 .9 (949) 6,987 07,936 13,837 .6
Wyoming . .... . 71 (c) 71 (c)

'Column (b) plus or minus column If).
bAwards to other States exceed he awards from other States.
'Less than .05 percent.

NOTE: Prime contract awards include awards on R&D contracts and awards to
educational and nonprofit institutions of $10,000 and over and on all other contracts
of $25,000 and over; exclude awards placed through other Government agencies,
awards .outside the US., and actions on the JPL contracts. Subcontract awards
include those of $10,000 and over on prime contracts of $500,000 and over,

SOURCE: National Science Foundation.



SA prime contract and subcontract awards, fiscal year 1971

[Dollars in thousands]

Subcontract awa ds Net total - prime
contract &subcontract

awardsReceived
from other

States

Awarded
to other
States

Net
total(total Amounta Percent of total

(d) (e) (f) (g) (h)

I $228,258 $228,258 $ $2,351,542 100.0

6,722 2,291 4,431 142,626 6.1
80 80 2,215 .1

4,929 574 4,355 12,631 .5
233 233 292 (c)

48,545 58,815 b10,270 512,556 21.8

16,995 26,344 b9,349 108,976 4.6
7,917 2,799 b5,118 31,553 1.3

11 698 b687 6,036 .3
77 103 b26 27,445 1.2

5,300 3,265 2,035 248,742 10.6

152 152 7,633 .3
3,006 .1

10 . ... 10 21 (c)
766 766 10,565 .4

(192) 13 b205 4,755 .2

(7,197) b7,197 (4,968) (.2)
1,772 1,772 3,502 .1

80 80 393 (c)
111 1,706 b1,595 49,208 2.1

23 . 23 2,508 .1

5,302 11,218 b5,916 175,156 7.5
25,540 758 24,782 99,369 4.2

I 9,352 5,423 3,929 47,467 2.0
I 13,273 885 12,388 20,350 .9

118 481 b363 .18,645

2,189 29,935 27,746 177,736 '7.6...... (9) lc)
1,485 1,485 1,551

328, Cc )

366 366 1,861 .1

i. 18,086 6,322 11,764 89,499 3.8
i 305 305 6,961 .3

25,247 26,202 b955 , 134,701 5.7
227 227 2,590 .1

(3) (c)

4,713 556 4,157 41,745 1.8
138 138 2,068 .1

135 135 732 (c)
22,719 35,354' b12,635

, 74,671 3.2
217 217 685 (c)

127 (c)
20 20 496 (c)

325 325 2,169 .1

5,012 7,486 °2,474 209,859 8.9
12 12 2,158

136 136 248 (c)
491 43 448 , 38,014 1.6

7,425 7,425 18,537 .8
40 40 228 (c)

(949) 6,987 b7,936 13,837 . .6
71 (c)

NOTE: Prime contract awards include awards on R&D contracts and awards ;o
educational and nonprofit institutions of $10,000 and over and on all other contracts
of $25,000 and over; exclude awards placed through other' Government agencies,
awards outside the U.S., and actions on the JPL contracts. Subcontract awards
include those of $10,000 and over on prime contracts of $500,000 and :Jr,a

SOURCE: National Science Foundation.

NASA

NASA subcontracts in 1971 totaled $330 mil-
lion. Of this total, $102 million, or 31 per-
cent, remained within the prime contract
State, and $228 million, or 69 percent,
crossed States lines.

These subcontract dollars originated from
prime contracts in 23 States and the District
of Columbia. However, the subcontracts were
performed in 44 States and the District of
Columbia.

As a result, 31 States showed an increase
in their share of procurements, and '13 States
and the District of Columbia showed a
decrease.

Seven of the 10 largest States in terms of
1971 prime contract awards showed net de
cruses of funding as a result of subcon
tracting.



DOD and AEC

Those prime contracts reported by. DOD and

AEC together totaled $2,036 million, and
first-tier subcontracts totaled $633 million.

Of the subcontract dollars, $150 million, or
24 percent, remained within the prime con-
tract State and $483 million, or 76 percent,
crossed State lines.

As a result of subcontracting, 38 States, the

District of Columbia, and Canada showed
increases, and 6 States showed decreases from
their prime contract totals.

Geographic distribution of 24 DOD and AEC prime contracts and first-t

[Dollars in thousands)

State

Prime
contract awards

to State

Subcontract a
Received

from other
States

Award.
to oths
StatesAmount Percent of total

(a) (b) (c) (d) (a)

United States, total $2,035,900 100.0 $482,780 $482,7

Alabama 2,445 -

Alaska . ..... . 376

Arizona 1,693
Arkansas 117 - -

California 451,700 22.2 109,758 67,2

Colorado 4,961 - -

Connecticut 13,167

Delaware 187

District of Columbia . 2,038 -

Florida 29,437 -

Georgia 1,119, - -

Hawaii 193 - - -

Idaho 45,600 2.2 5,378 4,0
Illinois 197,500 9.7 4,940 17,6
Indiana 1,037 . - -

Iowa 2,094 -

Kansas
Kentucky 827

Louisiana ...... 4 -

Maine - -
. .

Maryland - 7,348 .

Massachusetts 74,200 3.6 52,460 11,2

Michigan 34,000 1.7 4,406 8,2

Minnesota . . . . 36,149 - -

Mississippi 154 - -

Missouri 10,775 -

Montana
....

Nebraska . , . . 79 - - - -

Nevada 139,300 6.8 2,837 30,:
New Hampshire 11,075 -,

New Jersey 299,100 14.7 4,907 146,E

New Mexico 337,700 16.6 1,593 89,E

New York 172,500 8.5 51,422 42,8

North Carolina 457 - - - -
North Dakota ...... .
Ohio 18,132 - - - ..:

Oklahoma . . . . 2,472

Oregon 3,829 ...
Pennsylvania 137,500 6.8 18,454 46,7

Rhode Island 138 - - =

South Carolina 341

South Dakota -- -
Tennessee 91,400 4.5 5,584 4,E

Texas 33,771 - '
Utah 2,380

Vermont - - -

Virginia 18,565
Washington 55,400 2.7 14,952 12

West Virginia
Wisconsin . 466
Wyoming 156

Canada 83

aColume (13) plus or minus column (O.
bAvvards so other States exceed the awards from other. States.
bLess than 0.5 percent,

NOTE: Prime_
educational and r-
ot $25,000 and
agencies, awards-
awards include d-

SOURcE1 Nee



Geographic distribution of 24 DOD and AEC prime contracts and first-tier subcontract awards, fiscal year 1971

(Dollars in thousands(

State

Prime
contract awards

to State

Subcontract awards Net total - prime
contract & subcontract

awardsReceived
from other
States

Awarded
to other
States

Net
totalAmount Percent of total Amounta Percent of total

(a) (b) (c) (d) (e) (f) (9) (h)

United States, total $2,035,900 100.0 $482,780 $482,780 $ $2,036,900 100.0

Alabama 2,445 2,445 2,445 .1

Alaska 376 376 376 (c)

Arizona 1,693 1,693 1.693 .1

Arkansas 117 117 117 (c)

California 451,700 22.2 109,758 67,201 42,557 494,257 24.3

Colorado 4,961 4,961 4,961 .2

Connecticut ------ 13,167 13,167 13,167 .6

Delaware 187 187 187 (c)

District of Columbia . . . . - - 2,038 2,038 2,038 .1

Florida 29,437 29,437 29,437 1.4

Georgia 1,119 . 1,119 1,119 .1

Hawaii ------ .. 193 193 193 (c)

Idaho 45,600 2.2 5,378 4,002 1,376 46,976 2,3

Illinois 197,500 9,7 4,940 17,685 b12,745 184,755 9.1

Indiana ----- ... 1,037 - - - - - 1,037 1,037 .1

Iowa 2,094 2,094 2,094 .1

Kansas 24 24 24 (c)

Kentucky 827 827 827 (c)

Louisiana ------ 4 4 4 (c)

Maine

Maryland ----- - 7,348 7,348 7,348 .4

Massachusetts . . . ---- , 74,200 3.6 52,460 11,823 40,637 114,837 5.6

Michigan 34,000 1.7 4,406 8,339 b3,933 30,067 1.5

Minnesota 36,149, 36,149 36,149 1.8

Mississippi . , . , ------ 154 154 154 (c)

Missouri 10,775 10,775 10,775 .5

Montana ------
Nebraska 79 79 79 (c)

Nevada 139,300 6.8 2,837 30,224 b27,387 111,913 5,5

New Hampshire 11,075 - - -- 11,075 11,075 .5

New Jersey 299,100 14.7 4,907 146,600 b141,693 157,407 7,7

New Mexico 337,700 16.6 1,593 89,844 b88,251 249,449 12,3

New York 172,500 8.5 51,422 42,864 8,558 181,058 8.9

North Carolina 457 457 457 (c)

North Dakota - - - - -

Ohio 18,132 18,132 '18,132 .9

Oklahoma 2,472 - -- - 2,472 2,472 .1

Oregon 3,829 3,829 3,829 .2

Pennsylvania . . ------ 137,500 6.8 18,454 46,745 028 291 109,209 5.4

Rhode Island . . ,
138 138 138 (c)

South Carolina 341 341 341 (c)

South Dakota
Tennessee 91,400 4.5 5,584 4,678 906 92,306 4.5

Texas 33,771 33,771 33.771 1.7

Utah 2,380 2,380 2,380 ,1

Vermont
- - - - --

Virginia 18,565 18,565 18,565 .9

Washington . ..... 55,400 2.7 14,952 12,775 2,177 57,577 2,8

West Virginia - - ----- - - - - - - - -

Wisconsin ----- - - 466 466 466 (c)

Wyoming 156 156 156 (c)

Canada . . . - . ----- 83 83 83 (c)

aColumn (b) plus or minus column (0.
bAwards to other States exceed the awards from other States.
%ass than 0.5 percent.

NOTE: Prime contract awards include awards on R&D contracts and awards to ,

educational and nonproft institutions of $10,000 and over and on all other contracts
of $25,000 and over; they exclude awards placed through other Government
agencies, aWards outside the U.S., and actions on the JPL contracts. Subcontract
awards include those of $10,000 and over on prime contracts of $500,000 and over.

SOURCE: National Science Foundation.



Part II

FEDERAL FUNDS FOR SCIENTIFIC
AND TECHNICAL INFORMATION.

Scientific and technical information (S&TI) is defined as

knowledge or data resulting from the conduct of research arid
development, or knowledge or data required for organizing,
administering, or perLorming research and development. Such
information would be used largely by scientists and engineers
engaged in R&D activities.

S&TI includes activities, beginning with the editing and prepara
tion of scientific or technical reports for publication and con
tinuing into various documentation, collection, and information
service activities. They also include meetings and R&D work in
the scientific information area The latter category directly
overlaps with the R&D activities reported in part I of this survey.
(See technical notes.)

The data on S&TI in Federal Funds surveys cover only direct
S&TI activities of F,:deral agencies, not Sisi;"I activities, con-
ducted in connection with the performance of R&D contracts
and grants. For this reason the totals in this report only partly
reflect the total of all S&TI activities 'supPorted by the Federal
Government.

Despite this limitation, the broad measurement of direct costs
on a functional basis can be useful as a guide to planning and
forecasting.



AGENCIES AND ACTIVITIES

Between 1971 and 1973 overall net growth in S&TI activities is expected
to be 14 perCent. Growth in 1973 is scheduled to take place at a more
rapid rate than in 1972.

In 1973 HEW, Commerce, and DOD are expected to contribute more than
four-fifths of the overall increase. Much of the increase within HEW is
attributable to the National Institutes of Health and the Office of Educa-
tion and within Commerce, to the Patent Office and the National Bureau
of Standards.

Federal obligations for scientific and technical information, by agency
[Dollars in millions]

Total

Agency

Department of Defense
Department of. Health, Education, and Welfare
Department of Commerce . . . . . . . . . ... . .

Library of Congress . . . . . .

National Aeronautics and Space Administration
Department of the Interior . . . . . . . . . . . . .

National Science Foundation . . ..... . . .

Department of Agriculture . . .. . . . ... . .

Actual Estimates

1971 1972

Percen t
change

1971-72 1973

$397.6 $419.0 + 5.4 $452.7

Percent
change

1972-73

+ 8.0

141,3
72.6

69.0
25.0
27.0
14.3
14.1

10.3
24,3

145.9

73.0

75.3

30.5
27.3
14.2

11.9

10.9

30.1

+ 3.3
+ .5

+ 9.1
+21.9

+ 1.0
.1

-15.0
+ 6.2
+24.1

152.0
86.9
83.4
31.0
28.2
15.3

11.6
11.0
33.3

+ 4.2
+19.0
+10.8

1.9

+ 3,4
+ 7.7
- 3.0
+ 1.3
+10.2

Trends

The follOWing tabulation. 'shows the tiC

Trends in Federal obligations for scientific
. .

by major cal
[Dollars in ni

Fiscal year Total Publication
and

distribution

Documenta
reference

inf or ma ti o

services

1960 . . . . $ 75.9 $,37.0 $ 28.4-

1961 . . . . 91.6 48.7 29
-
0

1962. . . . 128.5 55,7 , 42 4

1963 . . . . 164.5 67.7 64 0

1964 . . a203.2 59.9 90 8

1965 . . 224.7 68.2 1020

1966 . . 277.7 82.7 124 6_

1967 . . . 324.4 87.1 152 5_

1968 . . . . 359.2 100.7 165 6

1969 . . . . 362.5 96.0 170 9

1970 . . . . 386.8 98.9 198 1.

1971 . . . . 397.6 106.0 193.8

1972 (est.) 419.0 113.7 198 3

1973 (est.) 452.7 122.0 217 1
t

4Inclucles $17.2 million tor minagement, Mich was reported separate'

Between 1960 and 1973 Federal obl
grown six times.

During this period the chief dollar grr
tation, reference, and information" Se"
almost eight times and in 1973 is ex
the S&TI total.



)vvth in S&TI activities is expected
scheduled to take place at a more

eXpected to contribute more than
of the increase within HEW is

)f Health and the Office of Educa-
mt Office and the National Bureau

;hnical information, by agency
ons]

ctual Estimates

Percent
change

Percent
change

971 1972 1971-72 1973 1972-73

397 6 i $419.0 + 5.4 $452.7 + 8.0

141:3 145.9 + 3.3 152.0 + 4.2
-".-7.2-.g.-- ---7ao 86.9 +19.0
69 0 75.3 + 9.1 83.4 +10.8
25 0 30.5 +21.9 31.0 + 1.9
27 0 27.3, 4 1.0 28.2 + 3.4
1413 14.2 .1 15.3 + 7.7
141. 11.9 -15.0 11.6 - 3.0
103 10.9 + 6.2 11.0 + 1.3
24 3 30.1 +24.1 33.3 +10.2

Trends

The following tabulation shows the trend of S&TI funding:

Trends in Federal obligations for scientific and technical information activities,
by major categories
[Dollars in millions]

Fiscal year Total Publication
and

distribution

Documentation,
reference and
information

services

Symposia
and

audiovisual
media

R&D in information
sciences, documentation
and information systems,
techniques and devices

1960. . . $ 75.9 $ 37.0 $ 28.4 $ 7.6 $ 2.9

1961 . . . . 91.6 48.7 29.0 6.7 7.2

1962 . . . . 128.5 55.7 42.4 17.0 13.3

1963 . . . . 164.5 67.7 64.0 21.0 11.9

1964. . . . '203.2 59.9 90.8 22.7 12.6

1965. . . . 224.7 68.2 102.0 32.0 22.5

1966. . . . 277.7 82.7 124.6 22.5 48.0

1967. . 324.4 87.1 152.5 31.7 53.1

1968: . 359.2 100.7 165.6 34.1 58.8

1969 . . . . 362.5 96.0 170.9 31.8 63.7

1970. . 386.8 98.9 198.1 32.6 621
1971. . . . 397.6' 106.0 193.e 32.8 65.0

1972 lest./ 419.0 113.7 198.3 33.4 73.6

1973 (est.) 452.7 122.0 217.1 34.0 79.6

alncludes 917.2 million for management. which was reported separately from the other categories in 1964 only.

Between 1960 and -Ign-Fedgal-ObtigaTiOns for S&TI activities will` ?cave

grown six times.

During this period the chief dollar growth area has been that of documen-
tation, reference and information services. this category will have grown
almost eight times and in 1973 is expected to account for 48 percent of
the S&TI

34



The share of publication and distribution will
have fallen to an estimated 27 percent Of the
1973 total (from 49 percent in 1960). None-
theless, dollar growth m this category has
been impressive.

Obligations for symposia and audiovisual me-
dia, 8 percent of the S&TI total in 1973, in-
creased, rapidly until 1968 but the 1973 total
for this category is no higher than the 1968
level.

Obligations for research and development in
information, 18 Percent-of the 1973 total,
show the most rapid rate of growth of any
category between 1960 and 1973 with strong
gair in the current (1971-73) budget period.

Total S&TI obligations in 1973 are expected
to be equal to approximately 21/2 percent of
total Federal R&D obligations.

Categories

Under each major category one subcategory For docun
represents most of the costs, and this pattern tion service
has been consistent throughout the 1960- for three ot_
1973 period.

.Under sym
For publication and distribution in 1973 posia and 1
more than nine out of 10 dollars are allocated three dollar
to direct costs of this function.

Federal obligations for scientific and technical informatio.

$122 million
Publican& &

distribution

Public non &
distribution

94%

Support of
publications

6%

SOURCE.' National Science Foundation

35

$217 million
Documentation, reference, &

information services

Library &
reference

73%

Spec dined
information

centers
25%

Translations
.".%



Categories

Under each major category one subcategory
represents most of the costs, and this pattern
has been consistent throughout the 1960
1973 period.

For publication and distribution in 1973
more than nine out of 10 dollars are allocated
to direct costs of this function.

For documentation, reference, and informa-
tion services, ,library and reference accounts
for three out of four dollars.

Under symposia and audiovisual media, sym-
posia and technical meetings use two out of
three dollars.

Federal obligations for scientific and technical information by activity, FY 1973 (est.)

$453 mIllion

$122 million
Publication &
distribution

Publication &
distribution

94%

Support of
publications

6%

SOURCE. National Science Foun'dation

35

$217 million
Documentation, reference, &

information services

Library &
reference

73%

Specialized
information

centers
25%

Translations
2%

$34 million
Symposia &
audiovisual
media, etc

Symposia
67%

Audiovisual
media, etc

33%

$80 million
R&D in

information
sciences, etc

R&rin
information

sciences, etc
100%



Agencies

For 1973, although 22 agencies reported
S&TI activities, the leading 12 account for 98
percent of the total dollars obligated.

S&TI costs are not wholly comparable be-
tween agencies; some agencies have full re-

porting systems while others lack the means
for capturing all their S&TI costs. In the
1971-73 period, 13 agencies reported no
S&TI obligations despite reporting R&D pro-
grams. In some cases agencies cannot identify
S &Tl costs; in others, all such costs are in-
curred within extramural R&D contracts and
grants.

The ratio of S&TI obligations to an agency's
R&D obligations varies widely from agency, to
agency. S&TI efforts only in some cases bear
a direct relationship to an agency's R&D
work. They often represent independent serv-
ices, such as those of the Patent Office within
Commerce, the National Agricultural Library,
or the S&TI part of the Library of Congress.

DOD, HEW, and Commerce together are ex-
pected to account for almost three-fourths of
the S&TI total in 1973:

DOD is responsible for an estimated 34 per-
cent of total Federal S&TI obligations in
1973, as much a reflection of the Army's full
S&T1 reporting systems as any other, factor.
(Although Navy and Air Force R&D programs
are larger than- tboq_e_af eir_ re-

ported S&TI totals are lower.)

HEW represents 19 percent of the Federal
S&TI total in 1973; more than one-half of
this effort is >in the National Institutes of
Health, much of it in the National Library of
Medicine.

Distribution of Federal obligations for scientific and
technical information, by agency and subdivision,

fiscal year 197:1 lest.)
[Dollars in millions]

Ag..mcy and subdivision

Total, all agencies

Total
obligations

Percent

Department of Defense ..... . . .

Department of the Arc-ey
Department of the Na.v
Department of the Air
Defense Agencies

Department of Health, Education, and
Welfare

National Institutes of Health
(National Library of Medicine) . . .

Office of Education
Food and Drug Administration . . .

Health Services and Mental Health
Administration

Social Security Administration . . .

Department of Commerce

Patent Office
National Bureau of Standards
National Oceanic and Atmospheric

Library of Congress . . . .

National Aeronautics and Space
Administration

Department of the Int'rior .

Geological Survey .

Other . . . .

National Science Foundation .
Department of Agriculture . .

. .. ..

National Agricultural Library . .

1....,Lesparrh.,,Service .

Forest Service

Other . . .

Departm1nt of Transportation
Veterans Administration. . . . .

Atomic Energy Commission . .

Smithsonian Institution
Other agencies . . . .

$ 452.7 100.0

152.0 33.6

71.3
16.4
9.5

54.9

15

3.6
2.1

12.1

88.9 19.2

51.8
(28.0)
15.7
9.8

9.2
.4

11.4
(6.2)
3.5
2.2

2.0
.1

83.4

63.7
16.3

2.7
.7

The 18
ly stems

NASA
prograrr
for S&-1
R&D e
nected
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Distribution of Federal obligations for scientific and
technical information, by agency and subdivision,

fiscal year 1973 (est.)
[Dollars in millions]

Agency and subdivision
Total

obligations
Percent

Total, all agencies

Department of Defense

Department of the Army
Department of the Navy
Department of the. Air Force
Defense Agencies

Department of Health, Education, and
Welfare

National Institutes of Health . . . . .

(National Library of Medicine) . .

Office of Education
Food and Drug Administration . .

Health Services and Mental Health
Administration

Social Security Administration . .

Department of Commerce

Patent Office
National Bureau of Standards
National Oceanic and Atmospheric

Administration ...... . .

Other .... . . . ...... . .

Library, of Congress . . . . . . .

National Aeronautics and Space
Administration . . . .

Department of the Interior .

$ 452.7 100.0

1 52.0 33.6

71.3
16.4
.9.5
54.9

15.7
3.6
2.1

12.1

86.9 19.2

51.8

(28.0)
15.7
9.8

9.2
.4

11.4
(6.2)
3.5
2.2

2.0

814 18.4

63.7
1(..3

2.7
7

31.0

14.1

3.6

.6

The 18 percent provided by Commerce chief-
ly stems from Patent Office activities.

NASA and AEC, despite large overall R&D
programs, report comparatively small amounts
for S&TI purposes because so much of their
R&D effort, including S&TI activities con-
nected therewith, is performed extramurally.

Activities

Certain agencies tend to be predominant in
certain categories of activity: DOD in all four
major ones and HEW in three out of four,
while DOT is predominant in only one.

Often an agency will initiate S&TI activities
in one category, or subcategory, and as its
R&D programs grow, extend into the other
categories. S&TI functions tend to flow back
and forth between categories.

Share of Selected Agencies
in Major. Categories
of S&TI Activity; FY 1973 (est.)

Category 1. Publication and Distribution

(Percent)
$122 million

40 50

28.2
15.3

6.2
3.4

34 per-
ons in
y's full
factor.
ograrns
leir _re-

Geological Survey
Other

10.9
4.4

2.4
1.0

National Science Foundation
Department of Agriculture . . .

11.6
11.0

2.6
2.4

National Agricultural Library
Agrictiltural Reseeri.12 Service

Forest Service
Other

ederal
half of
rtes of
rary of

Department of Transportation
Veterans Administration. . . . .

Atomic Energy Commission.
Smithsonian Institution . . . .

Other agencies . . .

8.6
6.4
4.8
4.8
8.7

SOURCE: National Science Foundation



COMMERCE: Patent Office
85,000 patents in FY 1973 (est.)

Official Gazette, weekly abstracts of current patents

DOD: Departments of the Army, Navy, and AllAir Force
Journal articles
Technical reports
Technical notes
Technical memorandums
Contractors' and grantees' reports
Cz,esearch reviews

Research reports
Newsletter
Surveys
Monographs
Proceedings of symposia
Handbooks
Books
Abstracts and bibliographies

NASA
Journal articles
Technical reports, notes, and memorandums
Contractors' reports
Conference proceedings
Scientific and Technical Abstracts (STAR)
International Aerospace Abstracts
Indexes
Bibliographies
Technical reprints
Special publications

HEW: National Institutes of Health
Journals of the ins..utes
journal articles
Indexes
Bibliographies
Abstracts
Monographs
Books
Reports

Health Services and Mental Health Administration
Scientific and technical papers
Reports of research projects
Reviews and analyses
Journal articles

Office of Education
R,gs.carch inEducatinn

,IERIOR: Geological Svryt.,,
Poces
Maps

Research summaries
Journal articles

Bibliography of North American Geology
Geophysical Abstracts

AEC

Technical reports
Progress reports
Summary reports
Topical reports
Journal articles
Proceedings of meetings
Nuclear Science Abstracts
Progress reviews
Books
Monographs
Bibliographies

DOD

HEW

Library of
Congress

Commerce

NASA

DOT

Category 2. Documentation, reference, and information
serrit7aS

(Percent) $2}Y million
0 3(i 7.0 30 40 50

SOURCE: National Science Foundation

DOD: Defense Agencies

Defense Documentation Center
Departments of the Army, Navy, and Air Force

Libraries
Specialized information centers
Technical information analysis cen
Translations

HEW: National Institutes of Health
National Library of Medicine
Specialized information centers
Translations

Office of Education
ERIC system of information clearinghouses in education

research

National Cc
Food an

Specialized

LIBRARY OF
Science and

COMMERCE: P.
Search room'

National
National Tee
National Stao

NASA
STI documer
Headquarter
Specialized ir
Regional diss

Translations

DOT
Specializes it

NSF
Support e.

services

USDA
National Agr

VA.
Medical libra.

AEC
Abstract and

SMITHSONIAN
Science I nfor
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Bibliography of North American Geology
Geophysical Abstracts

AEC
Technical reports
Progress reports
Summary reports
Topical reports
Journal articles
Proceedings of meetings
Nuclear Science Abstracts
Progress reviews
Books
Monographs
Bibliographies

DOD

HEW

Library of
Congress

Commerce

NASA

DOT

Category 2. Documentation, reference, and information
services

(Percent) $217 million
0 10 20 30 40 50

SOURCE: National Science Foundation

DOD: Defense Agencies
Defense Docu mentation Center

Departments of the Army, Navy, and Air Force
Libraries
Specialized information centers
Technical information analysis centers
Translations

HEW: National Institutes of Health
National Library of Medicine
Specialized information centers
Translations

Office of Education
ERIC system of information clearinghouses in education

research

National Center for. Educational Communication
Food and Drug Administration

Specialized information centers

LIBRARY OF CONGRESS
Science and technology portion

COMMERCE: Patent Office
Search room

National Bureau of Standards
National Technical Information Service (NTIS)
National Standard Reference Data System (NS RDS)

NASA
STI documentation facility
Headquarters and field center libraries
Specialized information centers
Regional dissemination centers
Translations

DOT

Specialized information centers

NSF

Support of abstracting, indexing, and other documentation
services

National Agricultural Library

VA
Medical library services in 165 hospitals

AEC
Abstract and review preparation

SMITHSONIAN
Science Information Exchange



DOD

HEW

NASA

VA

USDA

Category 3. Symposia and audiovisual media

(Percent)

0

S34 million

20 40 60

SOURCE: National Science Foundation

DOD: Departments of the Army, Navy, and Air Force
Science conferences
Support of symposia with professional groups, scientific

societies, and educational institutions
Motion pictures
Slides
Video tapes
Exhibits

HEW: National Institutes of Health
Travel to scientific meetings, U.S. and abroad
Support of conferences and symposia
Support of international congresses
Sound films on body functions, diseases, and treatment
TV interviews
Slides
Photographs
Exhibits

NASA
Participation

nical meetings

VA
_Participation in sem;nars and symposia
Films
Slides

in and support of scientific symposia and tech-

Category 4. Research and development in information
sciences, documentation, and information
systems, techniques, and devices

(Percent)

0 20

S80 million

40 60

000

Hai/ j

NSF

Commerce

Library of
Congress

SOURCE: National Science Foundation

DOD: Defense Agencies (largely A RPA)
Departments of the Army, Navy, and Air Force.

R&D in advanced information systems
Development of engineering data systems
Support of development of discipline-based information

systems
Studies of man-computer relationships (Project Mack)
Basic research in information sciences

HEW: National Institutes of Health
Improvement of MEDLARS systems at NLM
Development of mechanized searching services in the

institutes
Development of computer lime-sharing techniques

Health Services and Mental Health Administration
Improvement of information systems

Office of Educaticn
Bibliographic automation of large library operations
Development of an automated instructional materials-

handling program

NSF
Support of systems development: discipline oriented

university centered
national networks
data systems

system evaluation measures
quality control criteria
information formatting
man-machine user studies.

Support of research on:
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APPENDIX A

Technical Notes

These technical notes deal with scope and method, defini-
tions, changes in reporting, limitations of data, relation to other
reports, and sources. The definitions and reporting requirements
are unchanged from the preceding issue of the Federal Funds.
series.

SCOPE AND METHOD

This report is organized in two parts: Part I is concerned
with Federal funds for research, development, and R&D plant;
and part II reports on funds for activities associated with the
collection and dissemination of scientific and technical informa-
tion. Data on funds obligated for the collection of general-
purpose scientific data (formerly part III of the report) are not
included in Volume XXI.

Between March and May of 1972, 35 Federal agencies and
their components, a total of 87 individual respondents, submit-
ted the data contained in this report in response to a survey
questionnaire developed by the Foundation and distributed in
December 1971. With the exception of AEC and NASA, the
data received from the agencies were in terms of obligations and
expenditures incurred, or expected to be incurred, regardless of
when the funds were appropriated or whether they were iden-
tified in the respondent's budget specifically, for scientific
activities. The AEC data for research and development were re-
ported in terms of accrued costs, while the R&D plant transac-
tions were reported in terms of obligations. NASA reporter' its
1971 transactions in termsof obligations incurred, whereas the
1972 and 1973 transactions are in terms of the budget plan,
which approximates obligations.

Federal agencies also provided R&D data to the Office of
Management and Budget for inclusion in "Special Analysis R,
Federal Research and Development Programs" in The Budget of
the United States Government, Fiscal Year 1973. Although the
R&D data in the two reports are reconcilable (see Relation, to
Other Reports, pg 44), the data in this report are more compre-
hensive and are analyzed in greater detail. Furthermore, the
Federal Funds report incorporates data revisions that may have
resulted from subsequent updating of the R&D portion of the
budget, as originally presented by the President in January 1972.

DEFINITIONS

The definitions are presented to correspcnd with the two
parts of the report. Some definitions in part I are also applicable
to part II. The definitions are essentially unchanged from prior,
issues of the Federal Funds series.

Part I. Research---Dcvelopmentrend-R84n-R:ant--

(1) RESEARCH, DEVELOPMENT, AND R&D PLANT

This term includes all direct, indirect, incidental, or related
costs resulting from or necessary to research, development, and
R&D plant, regardless of whether the research and development
are performed by a Federal agency (intramural) or performed by
private Individuals and organizations .under grant or contract
(extramural). Research and development exclude routine prod-
uct testing, quality contra!, mapping' and surveys, collectiomof
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SCOPE AND METHOD

This report is organized in two pans: Pan I is concerned
with Federal funds for research, development, and R&D plant;
and' part II reports on funds for activities associated with the
collection and dissemination of scientific and technical informa-
tion.. Data on funds obligated for the collection of general-
purpose scientific data (formerly part III of the report) are not
included in Volume XXI.

Between March and May of 1972, 35 Federal agencies and
:heir components, a total of 87 individual respondents, submit-
ted the data contained in this report in response to a survey
questionnaire developed by the Foundation and distributed in
December 1971. With the exception of AEC and NASA, the
data received from the agencies were in terms of obligations and
expenditures incurred, or expected to be incurred, regardless of
when the funds were appropriated or whether they were iden
tified in the respondent's budget specifically for scientific
activities. The AEC data for research and development were re-
ported in terms of accrued costs, while the R&D plant transac-
tions were reported in terms of obligations. NASA reported its
1971 transactions in terms of obligations incurred, whereas the
1972 and 1973 transactions are in terms of the budget plan,
which approximates obligations.

Federal agencies also :';'Ivided R&D data to the Office of
Management and Budget tor inclusion in "Special Analysis R,
Federal Research and Development Programs" in The Budget of
the United States Government, Fiscal Year 1973. Although the
R&D data in the two reports are reconcilable (see Relation to
Other Reports, pg 44), the data in this report are more compre-
hensive and are analyzed in greater detail. Furthermore, the
Federal Funds report incorporates data revisions that may have
resulted from subsequent updating of the R&D portion of the
budget as originally presented by the President in January 1972.

DEFINITIONS

The definitions are presented to coyespond with the two
0.,,ts of the report. Some definitions in pan I are also applicable
to part II. The definitions are essentially unchanged from prior
issues of the Federal Fundcseries.

Part.I. Research, Devi:low-milt, anti R&D Plant

(1) RESEARCH, DEVELOPMENT, AND R &D PLANT

This term includes all direct, indirect, incidental, or related
costs resulting from or necessary to research, development, and
R&D plant, regardless of whether the research and development
are performed by a Federal agency (intramural) or performed by
private individuals and organizations under grant or contract
(extramural). Research and development exclude routine prod
uct testing, quality control, mapping and surveys, collection of

general-purpose statistics, experimental production, and activi-
ties concerned primarily with the dissemination of scientific
information and the training of scientific manpower.

a. Research is systematic, intensive study directed toward
fuller scientific knowledge or understanding of the subject
studied.. Researai may be classified as either basic or applied.

In basic research the investigator is concerned primarily with
gaining a fuller knowledge or understanding of the subject
under study.

In applied research the investigator is primarily iaterested in
a practical use of the knowledge or understanding for the
purpose of meeting a recognized need.

b, .Development is systematic use of the knowledge and
understanding gained from research, directed toward the produce
tion of useful materials, devices, systems, or methods, including
design and development of prototypes and processes. It excludes
quality control, routine product testing, and production.

c. R&D plant (R&D facilities and fixed, equipment, such
as reactors, wind tunnels, and radio telescopes) includ...is acquit'.
tion of, construction of, major repairs to, or alterations in
structures, works, equipment, facilities, or land, for use in R&D
activities at Federal or non - Federal, installations. Excluded from
the R&D plant category are expendable equipment and office
furniture and equipment. Obligations for,rforeign R&D plant
are limited to Federal funds for facilities located abro ?d and
used in support of foreign research, and development.

(2) OBLIGATIONS AND EXPENDITURES

a. Obligations represent the amounts for orders placed,
contracts awarded, services received, and similar transactions
during a given period, regardless of when the funds were appro-
priated and when future payment of money is required.

b. Expenditures represent the amounts for checks issued and
cash payments made during a given period, regardless of when
the funds were appropriated.

For those agencies operating on a cost-type budget, accrued
expenditures and costs are reported instead of obligations. Ac-
crued expenditures represent all costs accrued during the report-
ing period except those subject to reimbursement from other
agencies. The information on expenditures represents net cash
payments for research, development, and R&D plant, exclusive
of any receipts of the agency for those purposes.

-The obligations and expenditures reported cover all transac-
tions from all funds available to the agency from direct appropri-
ations, trust funds or special account receipts, corporate income,
or other, sources, including funds appropriated to the President,
that the'agency, received or expects to receive. The amounts re-
ported for each year reflect obligations and expenditures for
that year regardless of when the funds were originally authorized
or received and regardless of whether they were appropriated,
received, or identified in the agency's budget specifically for
research, development, or R&D plant.



An agency making a transfer of funds to another agency
includes, such transfers in its report of obligations and expendi-
tuves. The receiving agency does not report, for purposes of this
survey, on funds transferred to it from another agency. Similar-
ly, a subdivision of an agency that transfers funds to another
.subdiviion within its Own...agency _reports such obligations, or
expen.ditu res.

Obligations and expenditures for work performed in foreign
countries include funds directly available to Federal agencies
and special foreign currencies separately appropriated. (The
latter currencies are derived largely.from provisions of Public
Law 430, 1954, as amended.).

(3) COST COVERAGE

Funds reported for _search and development reflect full
costs. In addition to costs of specific R&D projects, the applica-
ble overhead costs are also included. The amounts reported
include the costs of planning and administering R&D programs,
laboratory overhead, pay of military personnel, and department-
al administration.

(4) FISCAL YEAR

The fisr. - is the Government accounting period begin-
ning luly year and ending June 30 of the following
tale.. ,r year , thus, fiscal year 1973 began on July 1, 1972 and
will end June 30, 1973.

(5) AGENCY

An agency is an organization of the Federal Government
whose principal executive officer reports to the President. The
two exceptions are the Library of Congress and the Postal Serv-
ice, which are also included in the survey. The term subdivision,
refers to any major organizational unit of a reporting agency,
such as a bureau, division, office, or service.

(6) PERFORMERS

Performers are either intramural organizations accomplishing
operating functions or extramural organizations or persons
receiving support or providing services as a result ofa contract or
grant.

a. Intramural performers are the agencies of the Federal
Government, Their work is carried on directly by their own
personnel. Obligations reported under this category are or
activities performed or to be performed by the reporting agency
itself, or are funds that this agency transfers to another Federal
agency to have its activities performed for it. However, the
ultimate performer must be a Federal agency. If the ultimate
performer is not a Federal agency, the funds so transferred are
reported by the transferring agency under the appropriate extra-
mural performer (industrial firms, universities and colleges, other
nonprofit institutions). Intramural performance includes the.
costs of supplies and equipment, essentially of an "off-the-shelf"

nature, which are procured for use in intramural research and
development. Also included as part of the intramural perform-
ance total are the expenses of Federal personnel 'engaged in pin-
ning and administering intramural and extramural R&D pro-
grams.

b. Extraniural performers arc ail organisations outside the
Federal complex that perform with Federal funds under con-
tract or grant. Only costs of actual extramural performance are
reported. The costs of extramurally procured "off-the-shelf"
supplies and equipment ,equired to support intramural research
and development are :totted as part of the costs of intramural
performance. For example, the purchase from an extramural
source of a launch vehicle which is operational, Le., has gone
beyond the development or prototype stage, and which is used
in an intramural Federal installation for the performance of
research and development, is reported as part of the cost of
intramural research and development. Extramural performers are
identified as follows:

(i) Industrial firms are those rrganitations that may legal-
ly distribute net earninrs to individuals or to other organiza-
tions.

(ii) Universities and colleges are institutions engaged
primarily in providing resident instruction for at least a
2-year program above the secondary school level. Included
arc colleges of liberal arts; schools of arts and sciences; pro-
fessional schools, such as in engineering and medicine, in-
cluding affiliated hospitals; associated research institutes; and
agricultural experiment stations.

(iii) Other nonprofit institutions are private organizations
other than educational institutions, no part of whose net
earnings inure to the benefit of a private stockholder or
individual, and other private organizations organized for the
exclusive purpose of turning over their entire net earnings to
such nonprofit organizations.

(iv) Federally Funded Research and Development Centers
are R&D-performing organizations exclusively or substantial-
ly financed by the Fe"deral Government that are supported by
the Federal Government either to meet a particular R&D
objective or, in some instances, to provide major facilities at
universities for research an associated training purposes.
Each center is administered by one of the above extramural
performers.

In general, all of the following qualification criti:ria are
meet -by an insfitutional unit before it is included in the
Federally Funded Research and Development Centers catego-
ry: 1) its primary activities include one or more of the
following: basic research, applied research, development, or
management of research and development '(specifically ex
cluded are organizations engaged primarily in routine quality
control and testing, routine service activities, production,
mapping and, surve'y's, and information dissemination); 2) it is
a separate operational unit within the parent organization or
is organized as a separately incorporated organization; 3) it
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nature, which are procured for use in intramural research and
development. Also included as part of the intramural perform-
ance total are the expenses of Federal personnel engaged in plan-
ning arid administering intramural and extramural R&D pro-
grams.

b. Extramural performers are all organizations outside the
Federal complex that perform with Federal funds under con-
tract or grant. Only costs of actual extramural performance are
reported. The costs of extramurally procured "off-the-shelf"
supplies and equipment required to support intramural research
and development are reported as part of the costs of intramural
performance. For example, the purchase from an extramural
source of a launch vehicle which is operational, i.e., has gone
beyond the development or prototype stage, and which is used
in an intramural Federal installation for the performance of
research and development, is reported as part of the cost of
intramural research and development. Extramural performers are
identified as follows:

(i) industrial firms are those organizations that may legal-
ly distribute net earnings to individuals or to other organiza-
tions.

(ii) Universities and colleges are institu tions engaged
primarily in providing resident instruction for at least a
2-year program above the secondary school level. Included
are colleges of liberal arts; schools of arts and sciences; pro-
fessional schools, such as in engineering and medicine, in-
cluding affiliated hospitals; associated research institutes; and
agricultural experiment stations:

(iii) Other nonprofit institutions are Oa ate organizations
other 'than educational institutions,' no part of whose net
earnings inure to the benefit of a private stockholder or
individual, and other private organizations organized for the
exclusive purpose of turning °Vet their entire net earnings to
such nonprofit organizations.

(iv) Federally Funded Research and Development Centers
are R&D-performing organizations exclusively or substantial-
ly financed by the Federal Government that a-e supported by
the Federal Government either, to meet a particular R&D
objective or, in some instances, to provide major facilities xt
universities for research and associated training purposes_
Each center is administered by one of the above extramural
performers.

In general, all of the following qualification criteria are
met ray an in-.fumizo.al .1.11a...before bp. the_
Federally Funded Research and Development Centers catego-
ry: 1) its primary activities include one or 'more of the
following: basic research,,applied research, development, or
management of research and developMent (specilically ex-
cluded are. organizations engaged primarily in routine quality
control and testing, routine service activities, production,
mapping and surveys, and information dissemination); 2) it is
a separate operational unit within the parent organizati n or
is organized as a separately incorporated organization; 3) it

performs actual research and development or R&D manage-
ment either upon direct request of the Federal Government
or under a broad charter from the Federal Government, but
in either case under the direct monitorship of the Federal
Government; 4) it receives its major financial support (70
percent or more) from the Federal Government, usually from
one agency; 5) it has or is expected to have.a long-term rela-
tionship with its sponsoring agency (about 5 years or more),
as evidenced by specific obligations assumed by it and the
agency; 6) most or all of its facilities are owned or are funded
for in the contract with the Federal Government; and 7) it
has an average annual budget (operating and capital equi-
rnent) of at least $500,000.

(v) Foreign performers are confined to foreign citizens,
organizations, or governments, as well as international organi-
zations, such as NATO, UNESCO, WHO, performing mirk
abroad financed by the Federal Government. Excluded are
payments to U.S. agencies, organizations, or citizens perform-
ing research and development abroad for the Federal Govern-
ment. (The survey objectives do not seek information on
"offshore" payment.) Also excluded are payments to foreign
scientists performing in the United States.

(vi) Other performers include all other miscellaneous
performers not covered in the foregoing categories, e.g., State
and local governments and private individuals.

(7) FIELDS OF SCIENCE

The fields of science in this survey are divided into eight
broad field categories, most of them consisting of a number of
detailed fields. The broad fields are life sciences, psychology,
physical sciences, environmental sciences, matherv.s.:*scs, engineer-
ing, social sciences, and other sciences not elsewhere classified.
The following listing presents the fields grouped under each of
the broad fields, together with illustrative disciplines.

a. Life sciences consist of the-biological, clinical medical,
other Medical' sciences, and life sciences not elsewhere classified.

Life sciences include the following disciplines:

Anatomy; animal sciences; bacteriology; biochemistry; biogeography; biological
oceanography; biophysics; dentistry; ecology.; embryology; entomology; evolutionary
biology; genetics; immunology; internal medicine; microbiology; neurology; nutri-
tion and metabolism; opthahnology; parasitology; pathology; pharmacology; pharm
cy; physical anthropology;' physical :medicine and rehabilitation; physiology; plat.z
lererk.cvroodia..y, preventive.meclieine health; Osychiats;
radiology surg0y; SyStematiCs; veterinary medicine.

Research in some of these disciplines may be classe.. au. bio-

logical, clinical medical, or other medical, depending upon the
nature of the particular project.

Biological sciences are those which, apart from the clinical
medical and other medical sciences as defined below, deal with
the origin, development, structure, function, and interaction (-if,
living things.



Clinical medical sciences are concerned with the study of the
pathogenesis, diagnosis, or therapy of a particular disease or ab-
normal condition in living human subjects under controlled con-
ditions.

Oilier medical sciences are concerned with studies of the
causes, effects, prevention, or control of abnormal conditions in
man or in his environment as they relate to health, except for
the clinical aspects as defined above.

Life sciences, necl

b. Psychology deals with behavior, mental processes, and
individual and group characteristics and abilities. Psychology is
divided into three categories: biological aspects, social aspects,
and psychological sciences not elsewhere cla'ssified. Examples of
the disciplines under each of these fields are:

Biological aspects:

experimental psychology; animal behavior; elinival psychology; Lomparatiye psycho)
ogy; ethology.

Social aspects:

social psychology; educational, personnel, vocational psychology and testing; in-
dustrial and engineering psychology; development and personality.

Psychological sciences, MCI

c, Physical sciences are concerned with the understanding
of the material universe and its phenomena. They comprise the
fields of astronomy, chemistry, physics, and physical sciences
not elsewhere classified. Examples of the disciplines under each
of these fields are:

Astronomy:

laboratory astrophysics; optical astronomy; radio astronomy; theoretical astrophy
ics; )(ay, Gamma-ray, neutrino astronomy.

Chemistry:

inorganic; organoietailic; organic; physical.

Physics:

acoustics; atomic and fnolecular; condensed matter; elementary particles; nuclear
structure; optics; plasma.

Physical sciences, nec'

d. Environmental sciences (terrestrial and extraterrestrial)
are concerned with the gross nonbiological properties of the
areas of the solar system which directly or indirectly affect
man's survival and welfare; they comprise the fields of atmo
spheric sciences, geological sciences, oceanography, and environ-
mental sciences not elsewhere classified. Obligations' for ocean
ography are confined to studies supporting physical oceanog-
raphy. Studies pertaining to life, in the sea, or other bodies of
water, are reported as support of biology. Support of ship
operations is, where appropriate, prorated between physical and

biological oceanography. Examples of the disciplines under each
' of these fields are:

Atmospheric sciences:

aeronomy; solar; wear her modification; extraterrestrial .111lospheres; rnrt coitgogy..

Geological sciences:

'engineering geophut,icst;"gener al geology geolesy and gravitylgeomagne itt,m;
ogy; inorganic geochemistry; isotopic geochemistry: organic geochemistry; laboratory
geophysics:. paleomagnetkm: paleontology; 0,04,11 geography and cartography:
seismology; soil sciences.

Oceanography:

chemical oceanography; geological oceanography: physical oceanography: marine
geophysics-

. Environmental sciences, nec'

e. Mathematics employs logical reasoning with the aid! of
symbols and is concerned with the development of methods of
operation employing such symbols. Examples of mathematical
disc:,,dines are:

algebra; analysis; applied MailleiThltiCS; computer science: oundal:ons and logic:
geometry; numerical analysis; statistics; topology.

f. Engineering is concerned with studies directed toward
developing engineering principles or toward inaki'4,,, specific
scientific principles usable in engineering practice. Engineering is
divided into eight fields: aeronautical, astronautical, chemical,
civil, electrical, mechanical, metallurgy and materials, and engi-
neering not elsewhere classified. Examples of disciplines under
each, of these fields are:

Aeronautical:
aerodynamics.

Astronautical:
aerospace; space technology.

Chemical:

petroleum; petroleum refining; process.

Civil:

architectural; hydraulic; hydrologic; marine; sanitary and environmental; structural;
transportation.

Flectrical:
communication; electronic power.

Mechanical:
engineering mechanics.

and
ceramic; mining; textile; we'ding.

Engineering, nec'
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Not elsewhere classified. Includes multidisciplinary projects
within the broad field and single-disciplinary projects for which
a separate field has not been assigned.

g. Social sciences are directed toward an understanding of
the behavior of social institutions and groups and of individuals
as members of a group. These sciences include anthropology,
economics, history, linguistics, political science, somsylogy, and
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biological oceanography. Examples of the disciplines untie
of these. fields are:

Atmospheric sciences:

aeronomy; solar; weather modification; extraterrestrial atmospheres; meteorology.

Geological sciences:

engineeiing geophysics; general geology; geodesy and gravity; geomagnetism; hydrol-
ogy; inorganic.geocheinislry; isotopic geochemistry; organic geochemistry; laboratory
geophysics; paleomagnetism; paleontology; physical geography and cartography;
seismology; soil sciences,.

Oceanography:

chemical oceanography; geological oceanography; physical oceanography; marine
geophysics.

Environmental sciences, nee'

e. Mathematics employs logical reasoning with the aid of
symbols and is concerned with the development of methods of
operation employing such symbols. Examples of mathematical
disciplines are:

algebra; analysis; applied mathematics; computer science; foundations and logic!
geometry; numerical analysis; statistics; topology.

1. Engineering is concerned with studies directed toward
developing engineering principles or toward making specific
scientific principles usable in engineering practice. Engii, 1ring Is
divided into eight fields: aeronautical, astronautical, chemical,
civil, electrical, mechanical, metallurgy and materials, and engi-
neering not elsewhere classified. Examples of disciplines under
each of these fields are:

.Aeronaut ical;

aerodynamics.

'Astronautical:

aerospace; space technology.

Chemical:

petroleum; petroleum refining; process.

Civil:

architectural; hydraulic; hydrologic; marine; sanitary and environmental; structural;
transportation.

( partici. nuclear

xtraterrestrial)
perties of the
Jirectly affect
ields of atmo-

,

f and environs
Jos for Ocean-

Sical oceanog-

ther bodies of
pport 'of ship
n physical and

Electrical:

communication; electronic power.

Mechanical:

engineering mechanics.

Metallurgy and Materials:

ceramic; mining; textile; welding.

Engineering, nett

agricultural; industrial and management; nuclear; ocean engineering; systems.

linary projects,
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g. Social sciences are directed toward, an understanding of
the behavior of social institutions and groups and of individuals
as members of a group. These sciences include anthropology,
economics, history, linguistics, political science, sociology, and

social sciences not elsewhere classified. Examples of the disci-
plines under the fields of social science arc:

Anthropology:.
archaeology; colloidl and personality; social and ethnology; applied rinthropology

Economics:

econometrics and economic statistics; history of economic thought international
economics; industrial, labor and Agricultural economics; macroeconomics; micro.
economics; public finance and !kcal policy; theory; economic systems and develop.
ment,

History:

cultural; political; social; history and philosophy of science.

Linguistics:

ant hropologicakirchaeological; computational; psycholinguistics; social ingu ist les,

Political science:.

area or regional studies; comparative government; history of political ideas; inter-
national relations and law; national political arid legal systems; political theory;
public administration.

Sociology:

comparative and historical; complex organUations; culture and social structure;
demography; group interactions; social problems and social welfare; sociological
theory.

Social sciences, nett

research in law and education not elsewhere classified; socioeconomic geography.

h. Other sciences not elsewhere classified includes multi-
disciplinary and interdisciplinary projects that cannot be clas-
sified within one of the above broad fields of science.

(8) GEOGRAPHIC DISTRIBUTION OF 1971 R&D OBLIGA-
TIONS

a. Eleven agencies participated in the survey on the geo-
graphic distribution of obligations for research and development
and R&D plant. These 11 respondents accounted for 98 percent
of total. Federal R&D and R&D plant obligations in 1971. The
respondents were the Departments of Agriculture, Commerce,
Defense, the Interior, Transportation, and Health, Education,
and Welfare; the Atomic Energy Commission; the Environmental
Protection Agency; the National Aeronautics and Space Admin-
istration; the National Science Foundation; and the Office of
Economic Opportunity.

b. Data for 1971 were requested in terms of the principal
location (State or outlying area) where the work was performed
by the prime contractor, grantee, or intramural organization.
Where this information was not available in their, records, the
respondents were asked to assign the obligations to the State,
outlying area, etc. where the prime contractor, grantee, or intra-
mural organization was located.

c. Obligations were reported for research and development
as a combined amount.



d. Specifically omitted from the survey were R&D obliga-
tions to foreign performers and obligations for R&D plant used
in support of foreign performers,

e. In addition to obtaining data on a prime contractor or
grantee basis, the survey requested information on the geo-
graphic distribution of 1971 first-tier subcontracting under each
new and continuing prime contract or grant for which $20 mil-
lion or more was obligated in 1971.

Part II. Scientific and Technical Information

Scientific and technical information consists of knowledge or
data resulting from the conduct of research and development, or
knowledge or data required for organizing, administering, or
perfOrming research and development. It encompasses any in-
formation in recorded or other communicable form which pre-
sents the status, progress, or results of research and development
in science or technology.

Exclusions:

(a) training costs for personnel engaged in scientific and
technical information activities;

(b) raw scientific and technical data that have not been pro-
cessed for use by scientific personnel engaged in research and
development (included in part I of this survey);

(c) statistical and general-purpose data that are collected and
organized for other than specific use in research and develop-
ment;

(d) information that has been prepared primarily to inform
or instruct the general public or others below the graduate or
professional level of scientific activity.

Scientific and technical information activities include all
management, administrative, R&D, and operational efforts di-
rected to the planning, support, control, and improvement of the
functions or tasks that deal with the acquisition, processing,
handling, and communication of scientific and technical infor
mation. These may include the acquisition, maintenance, or
rental of special equipment primarily for use in connection with
scientific and technical information activities.

Categories of Scientific and Technical Information Activity

(1) PUBLICATION AND DISTRIBUTION

a. Publication and distribution. This subcategory includes
two activities.

Publication includes all document production tasks per-
formed after the author's manuscript or similar initial recording
of the information has been finished and leading to but not in
eluding initial issuantts or distribution of the finished document.
Examples of publication activities: evaluation of a manuscript
or patent; professional writing; technical or copy editing and
revising not performed by the author, abstractor, or bibliog.

rapher; technical drawing and artwork; preparation of final copy
for printing or other reproduction; also composing, typesetting,
proofreading, display, illustrating, photographing, layout, m,,Xe-
up, printing, mimeographing, and photoduplication.

These publication activities may be concerned with any of
the following; data compliations, proceedings of conferences
and symposia, specifications and manuals used in the R&D
process, technical reports, journal articles, monographs, reviews,

dissertations, summaries, abstracts, bibliographies, indexes, spe-
cial reports, patents; reference books, and treatises.

Distribution includes functions related to the initial trans-
mission or dissemination of newly documented scientific and
technical information from source to user, for example; mailing;
shipping, and maintenance of controls.

Excluded from category 1 are professional efforts involved
in the compilation and preparation of reference documents or
bibliographies. These activities are included under Category 2,
below. Also excluded are audiovisual aids, stich as taped talks,
slide presentations, and motion picture films. These are included
under category 3, below.

b. Support of publications includes all page charges paid out
of Federal funds to primary journals; special subscription ar-
rangements to maintain primary journals; and grants or contracts
for publication and distribution of journals, conference proceed.
ings, monographs, or textbooks.

(2) DOCUMENTATION, REFERENCE AND INFORMATION
SERVICES

a. Library and reference services include the acquisition,
collection, exchange, loan, and storage of scientific and technical

documentary materials. These may be books, periodicals. man
uals, reports, and drawings, and such reference sources as ab-
stract journals, indexes, and subject heading and title lists. This
subcategory includes such activities as the organizing and proc
essing of scientific, and technical documentary materials. Such
work may consist of indexing, coding, filing, su bject classify
ing, abstracting, announcing, listing, preparing bibliographies,
reviewing, screening, documenting, and cataloging.

This category includes rental or acquisition and maintenance
of computers and other equipment and costs of their operation.
It includes special retrieval services provided in response to user

needs (reprography, SDI, demand bibliographies, etc.), sale and
loan of documentary materials, dissemination of documents via
mail and personal visits, and liaison activities with users and
other information services.

Documentation centers, depositories, clearinghouses, and li-
braries are included,under this subcategory (a).

b. Specialized information center services (including tech-
nical information analysis center services) cover the collection,
review, summarization, and evaluation of scientific and technical
information and data in well- defined,`specialized fields. They
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rapher; technical drawing and artwork; preparation of final ropy
for printing or other reproduction; also composing, typesetting,
proofreading, display, illustrating, photographing, layout, make-
up, printing, mimeographing, and, photoduplication.

These publication activities may be concerned with any of
the following: data complinions, proceedings of conferences
and symposia, specifications and nanuals used in the R&D
process, technicai reports, journal articles, monographs, reviews,

dissertations, summaries, abstracts, bibliographies, indexes, spe-
cial reports, patents, reference books, and treatises.

Distribution includes functions related to the initial trans-
mission or dissemination of newly documented scientific and
technical information from source to user, for example, mailing,
shipping, and maintenance of controls.

Excluded from category I are professional efforts involved
in the compilation and preparation of reference documents or
bibliographies. These activities are included under category 2,
below. Also excluded are audiovisual aids, such as taped talks,
slide presentations, and motion picture films. These are included
under category 3, below.

b. Support of publications includes all page charges paid out
of Federal funds to primary journals; special subscription ar-
rangements to maintain primary journals; and grants or contracts
for publication and distribution of journals, conference proceed-
ings, monographs, or textbooks. -

(2) DOCUMENTATION, REFERENCE AND INFORMATION
SERVICES

a. Library and reference services include the acquisition,
collection, exchange, loan, and storage of scientific and technical

documentary materials. These may be books, periodicals, man-
uals, reports, and drawings, and such reference sources as ab-
stract journals, indexes, and subject heading and title lists. This
subcategory includes such activities as the organizing and proc
essing of scientific and technical documentary materials. Such
work may consist of: indexing, coding, filing, su bject classify-
in, abstracting, announcing, listing, preparing bibliographies,
reviewing, screening, documenting, and cataloging.

This category includes rental or acquisition and maintenance
of computers and other equipment and costs of their operation.
It includes special retrieval services provided in response'tn user

needs (reprography, SDI, demand bibliographies, etc.), sale and
loan of documentary materials, dissemination of documents via

mail and personal visits, and liaison activities with users and
other information services.

Documentation centers, depositories, clearinghouses, and li-
braries are included under this subcategory (a).

b. Specialized information center services (including tech-
nical information analysis center services) cover the collection,
review, summarization, and evaluation of scientific and technical
information and data in well-defined, specialized fields. They

include advisory and other user services. Specialized information
centers may be either discipline- or missiomoriented. The serv-
ices of these centers are distinguished from those of documenta-

tion centers, clearinghouses, and libraries, whose functions are
primarily concerned with the handling of documents rather than
with the technical information contained in the documents.

c. Translations include all costs involved in the translation of
documents and other materials from one language to another in
support of R&D activities; also the purchase of toreign journals
and other materials to be translated.

(3) SYMPOSIA AND AUDIOVISUAL MEDIA

a. Symposia and technical meetings include all efforts direct-
ed to planning, scheduling, announcing, supporting, sponsoring,
conducting, and attending symposia, conferences, and meetings
primarily concerned with disseminating scientific and technical
information, The travel and subsistence of participants in such
symposia, confer,;', es, and meetings are covered in these costs.

h; AudiovistiC .-iedia and other forms of nonprinted com-
munication refer to the costs of producing technical and docu-
mentary motion picture films, slides, and photographs for R&D
purposes, as well as audio and visual aids, such as taped talks,
television film, or visuall magnetic tape. -This category also in-
cludes exhibits but excludes media primari.v,intended for train-
ing or public information purposes.

(4) RESEARCH AND DEVELOPMENT IN INFORMATION
SCIENCES, DOCUMENTATION AND INFORMATION
SYSTEMS, TECHNIQUES AND DEVICES

This category includes the conduct and support of research
and development of new and nonconventional methods, tech-
niques, systems, and a machines for improving scientific and
technical information functions under each of the other three
categories. Such support would include meetings related specifi
cally to such R&D work.

It also includes the conduct and, support of studies and sur-
veys to identify, broad and specific aspects of scientific informa-
tion problems. Examples of activities included under this cate-
gory are development and testing of machines, devices, and
techniques for storage and retrieval of information and data;
linguistics research focused on information processing; language
and machine translation; information theory; automata theory;
artificial intelligence; logic and switching theory; operations or
systems research on scientific and technical information systems

and processes; documentation or document storage and retrieval;
library science; network design; studies cr subject classification
and indexing schemes; and studies of smntific and technical
information communications systems.



Also included under this category are applicable R&D costs
for improving, modernizing and renovating current scientific
and technical information, data; and communication systems.
Research and development conducted at documentation centers,
libraries, and specialized information centers are included but
not the costs associated with establishing new centers or systems

once past the development stage. As soon as a new system moves
out of the experimental phase and into the operational phase, its
costs are included under the appropriate category and subcate-
gory above (1, 2, or 3) and no longer,under category 4.

CHANGES IN REPORTING

Responses from the agencies in this survey, as in the previous
ones, reflect updating of estimates for the last 2 years of the
previous report. Such updating is normal in the budgetary cycle.
In addition, from time to time, responses have reflected reap-
praisals and revisions in classification of agencies' R&D opera-
tions. When this has occurred, the National Science Foundation
has revised prior-year data to maintain consistency and compara-
bility with the most recent reporting. Since no statistical inquiry
is free of problems of concepts and definitions for the respond-
ents, revisions to improve the reporting ace encou raged by NSF.

in this report, substantial changes in reporting by character
1)f work, performer and field of science categories were made by

the Department of Transportation and the National Institutes of
Health. In both cases, the changes were due partly to a re-

evaluation of the programs of these agencies and partly to the
changing, nature of their work. In the case of DOT the submis
sions for Federal Funds XXI were all prepared by a central DOT
office rather than by the various subdiviions of the Department,
as was done in the past. NIH also changed its reporting tech-
niques for this year's submission, relying more on its central data
system than its subdivisions for compilation purposes.

The comparison of fiscal year 1971 R&D obligations by
character of work reported by DOT for Federal Funds XXI
with those reported for Federal Funds XX are as follows:

FY 1971 obligations

(Millions of dollars)

FF XX FF XXI
Research and development . . . . $437 $483

Basic research 21 a

Applied research . . ....... . . . . . . . 90 173
Development 326 309

a Lt,ss than $0.5 million.

The significant changes in the amounts reported by DOT for,
bask rt3earch and applied research in turn affected the perform-
er and field of science data In terms of performers, intramural

basic research showed the largest decrease (from $13 Million in
FF XX to $62 thousand in r F XXI), Fur applied research the
largest increases were for the industrial sector (from $31 million
to $89 million) and for intramural performers (from $32 mil
lion to $53 million). In terms of fields of science, the major
changes for basic research were in the environmental sciences
(oceanography dropped from $12 million in FF XX for fiscal
year 1971 to $43 thousand in FF XXI) and in the engineering
sciences (`rom $8 million to $174 thousand). For applied re-
search the major change was in the engineering sciences (from
$68 million in FF XX to $153 million in FF XXI).

For NIH, the overall totals for 1971 revealed a lower figure
for basic research in the FF XXI report than in the FF XX re-
port ($327 million :nstead of $372 million) but scarcely any
change for applied research. The development total, however,
wzi revised upward in the 1-F XXI repast (from $8 million to
$55 million). NIH also shifted its research dollars within the
performer categories as follows:

FY 1971 obligations

(Millions of dollars)

Federal intramural

FF XX FF XXI

Basic research $115 $ 43
Applied research .......... . . . . . 89 152

Universities and colleges

Basic research 209 232
Applied research 392 345

Other nonprofit institutions

Basic research 26 41

Applied research . . . . .... . . . . 117 97

NIH reporting for FF XXI also revealed differences in the
distribution of basic research and applied research for the life
sciences as follows:

FY 1971 obligations

(Millions,of dollars)

Basic research

FF XX. FF XXI

Life sciences, ton!. . $322 $300

Biological . . . 129 186
Clinical medical . .

Other medical
sciences 133 72

'Life sciences,
NEC 42

Applied research

FF X.X FF.XXI

$592 $567

117:.

592 336

110

'
Both DOT, and NIH indicated that it was not now feasible,

under current reporting systems, to determine what changes
should be made in prior year R&D totals. Consequently, prior
year funding data reported by these agencies have not been
revised in this volume.
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basic research showed the largest decrease (from $13 million in
FF XX to $62 thousand in FF XXI). For applied resear .h the
largest increases were for the industrial sector (from.$31 million
to $89 million) and for intramural performers (from $32 mil
lion to $53 million). In terms of field-. of science, the major
changes for basic research were in the environmental sciences
(oceanography dropped from $12 million in FF XX for fiscal
year 1971 to $43 thousand in FF XXI) and in the engineering
sciences (from $8 million to $174 thousand). For applied re-
search the major change was in the engineering sciences (from
$68 million in FF XX to. $153 million in FF XXI),

For NIH, the overall totals for 1971 revealed a.lower figure
for basic research in the FF XXI report than in the FF XX re-
port ($327 million instead of $372 million) but scarcely any
change for applied research. The development total, however,
was revised upward in the FF XXI report (from $8 million to
$55 million). NIH also shifted its research dollars within the
performer categories as follows:

FY 1971 obligations

(Millions of dollars)

FF XX FF XXI

Federal intramural

Basic research $115 $ 43
Applied research 89 152

Universities and colleges

Basic research 209 232

Applied research 392 345

Other nonprofit institutions

Basic, esearch 26 41

Applied research 117 97
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NIH reporting for FF XXI also revealed differences in the
distribution of basic research and applied research for the life
sciences as follows:

FF XXI

$483

a

173

309

Life sciences, total,

Biological

Clinical medical . -

Other medical
sciences

Life sciences,,
NEC . . .

FY 1971 obligations

[Millions of dolIrs)

Basic research

FF XX FF XXI

$322 $300

189 186

DT for
rforrn-
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Applied research

FF XX FF XXI

$592 $567

117

336

LI MITATIONS OF THE DATA

Funds for tesearch, development, and other scientific activi-
ties are reported-on a three-year basis comparable with the 1973
Budget, upon which the data are based. The respondents have
reconciled the data reported here with amounts for scientific
activities sho wn in The Budget of the (Inked States Government,
Fiscal Year 1973. The amounts reported for each year indicate
the obligations or expenditures incurred in that year, regardless
of when the funds were authorized or received by an agency and
regardless of whether the funds were identified in the-agency's
budget specifically for research, develuancnt, R&D plant, or
scientific and technical information.

Data submitted by the Federal agencies for 1971 are con-
sidered to be actual since they represent essentially completed
transactions. Amounts reported for 1972 and 1973 are estimates
in that they are subject to further appropriation, apportionment,
or allocation decisions. The actual effects of these and other
later actions on 1972 and 1973 expenditures and obligations will
be reflected in next year's report.

It is important w bear in mind that subjective determinations
are often necessary in classifying the data. Because of the scope
of research and development and its multidisciplinary nature, it
is difficult to establish criteria for allocating effort on an objec-
tive basis among the character-of-work categories and the various

fields of science. Also, funds for scientific activities tnay not be
specifically identified in an agency's buidget. On the other hand,
in order to meet survey requirements, the participating agenCies
over the years have developed increasingly consistent bases for
classifying scientific data Any data revisions resulting from
changes in an agency's reporting practices have been incorpo-
rated into the historical data to improve the comparability and
consistency of thestatistical series.

In some cases it has not been possible to report the full cost
of research ; "and developmenL For example, the headquarters

costs of planning and administering R&D programs of DOD and
AEC are not included in these reports because these agencies
have indicated that it is administratively impracticable to
identify the amounts.

R&D plant data reported here are to some extent under;
stated because of the difficulty encountered by some agencies
in identifying and reporting this informe'zion, particularly in the
case of DOD and NASA. While DOD reports obligations, for
R&D plant funded by its construction appropriation; it is able
to identify only a small portion of the amount of R&D plant
support included in R&D contracts that were funded from its
have indicated that it is administratively impracticable to
identify the amounts.

Both DOT and NIH indicated that it was not now feasible,
under current reporting systems, to determine what changes
should be made in prior year R&D totals. Consequently, prior
year funding 'data ;reported 'by these agencies have not been
revised in this volume.

In the area of scientific and technical information, extramu-
ral obligations are limited to funds ,allocated for grants and
contracts that are primarily for the support of scientific and
technical, information activities. As in prior volumes of this



series, extramural funds for information activities performed as
a supplemental, supporting service under grants or contracts
primarily for research and development have been excluded be-
cause it is usually not feasible for the respondent, to determine
what portion of an R&D grant or contract actually supports
information activities, Some R&D projects receive support from
several agencies through a number of grants and/or contracts,
and in such instances, related information activities may, pertain
to the overall R&D project and may not be identifiable under a
particular grant or contract.

RELATION TO OTHER REPORTS

(1) FEDERAL SUPPORT TO UNIVERSITIES
AND COLLEGES

The Committee on Academic Science and Engineering

(CASE) of the Federal. Council for Science and Technology
prepares reports relating to Federal support of academic science.

Both the CASE and Federal Funds reports provide data on
Federal obligations for research and development and R&D plant
to universities and colleges and to university-administered Feder-

ally Funded Research and Development Centers (FFRDC's). The

CASE report, however, is based on obligations of Federal agen-
cies to each individual academic institution, while the Federal.

Funds report is concerned with obligations to universities and
colleges 'as a performer group. Further, the CASEstudy is based
on reports of only 14 agencies - the Departments of Agricul-
ture, Commerce, Defense, Health, Education, and Welfare,
Housing and Urban Development, the Interior, Labor, and
Transportation; the. Atomic Energy Commission; the Environ-
mental Protection Agency; the National Aeronautics and Space

Administration; the National Science Foundation; the. Agency
for International Development; and the Office of Economic
Opportunity while Federal Funds is compdsed of obligations
of all agencies. (The 14 respondents for CASE, however, account,
for more than 99 percent of the Federal R&D total to universi
ties and colleges and virtually all obligations to university
administered FFRDC's.) In addition, the CASE report includes
funds for other activities, such as science education and non-
science support.

(2) SPECIAL ANALYSES, BUDGET OF THE UNITED
STATES

However, "Special Analysis R" and Federal Funds u blare the
same definitions for research and development and for R&D
plant. The estimates for research 'and developMent published in
the two repOrts are compatable even though differences do ex-
ist. The differences betwee;t the two reports are as foltnws:

Total R&D obligations

(Billions of dollars)

FY 1971 FY 1972 FY 1973

Federal Funds . . . . . . $ 15.5 $ 16.8 S 17.8
Special Analysis R. 15.1 16.4 17.8

Most of the difference in 1971 arose from the fact that the
Federal Funds, report includes R&D obligations for DDT's
supersonic transport program whereas the special analysis report

did not include such funds.

The variance in 1972 totals sterns largely from the different
reporting practices followed.by DOD. For Federal Funds, DOD
reported R&D funds in terms of obligations while for the special
analysis it reported. in terms of budget plan.

The differences between the two reports with respect to
R&D obligations to universities and colleges are as follows:

R&D obligations to universities and 'colleges

(Millions of dollars)

FY 1971 FY 1972 FY 1973

Federal Funds $ 1,644 $ 1,915 '$ 2,126
Special Analysis R 1,747 2,020 2,257

The lower' Federal Funds totals for R&D obligations to
universities and colleges'in each of the 3 yea's are primarily the
result of revisions made after data were provided for the special
analysis, particularly in the case pf NIH.

In a section of Special Analyses, Budget of the. United States

Government, the Office of Management and Budget (OMB)
publishes estimates of obligations and expenditures for research,
development, and R&D plant. However, the data in "Special
Analysis R, Federal Research and Development Programs'' in the

1973 Budget do not provide as much detail on character of work
or performers as Federal Funds and provide no information on
fields of science or geographic distribution.

(3) AN ANALYSIS OF FEDERAL R&D FUNDING BY
FUNCTION, 1963-73

NSF has published a report under the dove title, providing
an analysis of Federal R&D expenditures by functional cate-
gories. The function report compares total Federal outlays by
budget functions with Federal R&D expenditures,within each of
the functions for fiscal years 1963 through 1973, The annual
Federal Funds series, by contrast?; reports on Federal R&D ex-
penditures by agencies but not by functional categories.

The R&D expenditure data for 1963-70 in the function
report wet on information submitted by the agencies for
the Federal Funds series. Thus, the overall R&D expenditures are
the same for these years in both reports. However, the function
report was prepared before agency responses to Federal Funds,
Volume XXI were received, and therefore, the 1971.73 R&D
expenditures had to be based on information submitted by the
agencies, to OMB for its special analysis of R&D programs, with

certain adjustments (so
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However, "Special Analysis R" and Federal Funds utilize the
same definitions for research and development and for R&D
plant. The estimates for research and development published in
the two reports are comparable even though differences do ex-
ist. The differences between the two reports are as follows:

Total R&D obligations

(Billions of dollars)

. FY 1971 FY 1972

certain adjustments (see above). Consequently, the overall R&D
expenditure totals for 1971-73 in'the' function report differ
slightly from the expenditure totals in Federal Funds, Volume
XXI.

(4) OTHER REPORTS

Individual agencies may classify their R&D programs for
purposes other than those for which the Federal Funds survey is

FY 1973 conducted. Definitions and guidelines that are suitable to those
other purposes may result in information that is not comparable
with the data transmitted to the Foundation for Federal Funds.

Federal Funds $ 15.5 $ 16.8 $ 17.8
Special Analysis R 15.1 16.4 17.8

Most of the difference in 1971 arose from the fact that the
Federal Funds report includes R&D obligations for DOT's
supersonic transport program whereas the special analysis report
did not include such funds.

The variance in 1972 totals stems largely from the different
'reporting practices followed by DOD. For Federal Funds, DOD
reported R&D funds in terms of obligations while for the special
analysis it reported in terms of budget plan.

The differences between the two reports with respect to
R&D obligations to universities and colleges are as follows:

R&D obligations to universities anc: colleges

(Millions of dollars)

FY 1971 FY 1972 FY 1973

Federal Funds $ 1,644 $ 1,915 $ 2,126
Special Analysis A 1,747 2,020 2,257

The lower Federal Funds totals for R&D obligations to
universities and colleges in each of the 3 years are primarily the
result of revisions made after data were provided for the special
analysis, particularly in the case of NIH.

(3) AN ANALYSIS OF FEDERAL R&D FUNDING BY
FUNCTION, 11963-73

NSF has published a report under the above title, providing
an analysis of Federal R&D expenditures by functional c;Ite-
gories. The function report compares total. Federal outlays by
budget functions with Federal R &D, expenditures within each of
the functions for fiscal years 1963 through 1973. The annual
Federal Funds series, by contrast, reports on Federal R&D ex-
penditures by agencies but not by functional categories.

The R&D expenditure data for 1963-70 in the function
report were, based on information submitted, by the agencies for
the Federal Funds series. Thus, the overall R&D expenditures are
the same for these years in both reports. However, the function
report was prepared before agency responses to Federal Funds,
Volume XXI were received, and therefore, the 1971-73 R&D
expenditures had to be based on information submitted by the
agencies to OMB for its special analysis of R&D programs, with

SOURCES

Data on R&D funds in this report for years prior to 1952
were compiled by the Bureau of the Budget (which later became
OMB). Later data were based on NSF surveys. These data have
been published in previous issues of this series, but certain ad-
justments have been made to reflect comparability with the
latest reporting concepts evolved by the agencies.

Supplementing the statistical data collected through the

Foundation's survey of Federal agencies, a variety of sources
were used for the text of this report, including the narrative
statements submitted by the agencies, published records of
testimony presented by the agencies to committees of the SLI.ate
and the House, the 1973 Budget Appendix, and personal con-
tacts with agency respondents.

The different reporting virocedures have led to different
amounts being reported, by CASE and Federal Funds as follows:

a. The obligations for research and development to universi
ties and colleges reported for Federal Funds in 1971 amounted
to $1,645 mink_ or $100 million more than the amount
reported for CASE. Most of this difference can be attributed to
variances in the amounts reported by certain subdivisions within
HEW. The Federal Funds R&D total for the National Institutes
of Health included funds for General Research Support grants,
and in CASE they were under the category entitled "genera'
support for science," which is' defined to cover such grants. A
higher Office of Education R&D total in Federal Funds: also
contributed significantly to the overall Federal Funds-CASE
difference. For Federal Funds OE was able to identify the
university and college sector as the final performing sector for
certain State research grants and report them accordingly. How
ever, for the CASE report this performer information was not
available and, consequently, these funds were not included in
the CASE tabulations.

A difference in reported totals for NSF was another factor
contributing to the overall higher Federal Funds total. For
Federal Funds NSF reported that portion of science develop
ment program funds which supported R&D activities, while for
CASE all such funds were reported under the "general support
for science" category,



h. The R &D, obligation total to university-administered
FFRDC's reported for re 2,al Funds was $729 million in 1971,
or $66 million less than reported for CASE. The $55 million
subcontracted by NASA's Jet Propulsion Laboratory accounted
for i,:ost of this difference. For. Federal Funds this amount is
included in ultimate-performer categories (Mainly industry),
while for CASE the subcontracted amount was included in the
R&D obligations to FFRDC's administered by universities.

c. The total R&D plant obligations to FFRDC's admin-
istered by universities arid, colleges reported for Federal Funds
was $179 million in 1971, or $6 million less than reported for
CASE. Most of this difference arose from AEC reporting "costs"
for CASE and "obligations" for Federal Funds.

The following factors should also be considered in comparing
the data appearing in the two renorts:

(a) For. Federal Funds e.. h agency includes in its own
obligations the amounts transferred to other agencies for tUrther-

ance of its work, and the receiving agencies do not report tunds
transferred to them. On the other hand, in the CASE survey, the
data are reported by the agency that made the final distribution
of the funds to a given institution. Thus, for the CASE survey,
agencies included funds received from other agencies, and ex-
cluded funds transferred to other agencies, the reverse of the
Federal Funds process. While such transfers should balance each
other out with no resulting changes in total R&D obligations,
these varying reporting practices do add to the possibility. of
differences between the two reports.

(b) The CASE reports, in most instances, are prepared by
other components within each agency than those which prepare
the Federal Funds responses. Furthermore, the CASE data are
collected several months earlier than the Federal Funds statistics.
Although, in theory, these conditions in themselves should not
lead to reporting differences, in practice differences do arise.



APPENDIX B

Federally Funded Research

and Development Centers

FISCAL YEARS 1971 -73

Department of Defense

Office of the. Secretary of Defense

Administered by Other Nonprofit Institutions

Institute for Defense Analyses (IDA)

Department of the Army

Administered by Other Nonprofit Institutions

Human Resources Research Organization

Research Analysis Corporation (RAC)

Department of the Navy

Administered by Universities and Colleges

Applied Physics Laboratory (Johns Hopkins
University)

Applied Physics Laboratory (University of
Washington)

Center for Naval Analyses (University of
Rochester)

Ordnance Research Laboratory (Pennsylvania
State. University)

Department of the Air Force

Administered by Universities and Colleges

Lincoln Laboratory (Massachusetts Institute of
Technology)

Administered by Other Nonprofit institutions

Aerospace Corporation

Analytic Services, Inc. (ANSE R)

Electromagnetic Compatibility Analysis Center
(Illinois Institute of Technology, Researcn
Institute (I ITRI) )

MITRE Corporation
RAND Corporation

Department of Health Education,
and Welfare

Office of Educationl

Administered by Universities and Colleges

Center for the' Advanced Study of Educational
Administration (University of Oregon)
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epartment of Defense

Office of the Secretary of Defense

Administered by. Other Nonprofit Institutions

Institute for Defense Analyses (IDA)

Department of the Army

Administered by'Other Nonprofit Institutions

Human Resources Research Organization

Research Analysis Corporation (RAC)

Department of the Navy

Administered by Universities and Colleges

Applied Physics Laboratory (Johns Hopkins
University)

Applied Physics Laboratory (University of
Washington)

Center for Naval Analyses (University of
Rochester)

Ordnance Research Laboratory (Pennsylvania
State University)

Department of the Air Force

Administered by Universities and Colleges

Lincoln Laboratory (Massachusetts Institute of
Technology)

Administered by Other Nonprofit Institutions

Aerospace Corporation

Analytic Services, Inc. (ANSER)

Electromagnetic Compatibility Analysis Center
(Illinois Institute of Technology, Research
Institute (IITRI) )

MITRE Corporation
RAND Corporation

epartment of Health, Education,
nd Welfare

Office of Educationl

Administered by Universities and Colleges

Center for the Advanced Study of Educational
Administration (University of Oregon)

Center for. Research and Development in Higher

Education (University of Caliornia)
Center for Research and Development for

Learning and Re-Education (University of
Wisconsin)

Center for the Study of the Evaluation of
Instructional Programs (University of Cali-
fornia)

Center for the Study of Social Organization of
Schools and the Learning Process (Johns
Hopkins University)

Learning Research and Development Center
(University of Pittsburgh)

Research and Development Center in Teacher
Education (University of Texas)

Stanford Center for Research and Development
in.Taaching (Stanford University)

Administered by Other Nonprofit Institutions

Appalachia Educational Laboratory

Center for Educational Policy Research (Stan-
ford Research Institute)

Center for Urban Education
Central Midwestern Regional Education Labo-

ratory

Eastern Regional Institute for Education
Educational Development Center, Inc.
The Far West Laboratory for Educational

Research and Development

Mid-Continent Regional Educational Labora-
tory

National Laboratory for Higher Education2
Northwest Regional Educational Laboratory
Policy Research Center (Syracuse University

Research Corporation)
Research for Better Schools, Inc.

Southeastern Educational Laboratory
Southwest Educational Development Labora-

tory
Southwest Regional Laboratory. for Education-

al Research and Development

Southwestern Cooperative Educational Labora-
tory

Upper Midwest Regional Educational Labora-
tory, Inc.



Atomic Energy Commission

Administered by Industrial Firms

Bettis Atomic Power Laboratory (Westinghouse
. Electric Corp.)
Hanford Engineering Development Laboratory

(Westinghouse Hanford Corp.)3
Knolls Atomic Power Laboratory (General Elec-

tric Company)
Mound Laboratory (Monsanto Research Corp.)
National Reactor Testing Station (Aerojet Nu-

clear Corp.)
Oak Ridge National Laboratory (Union Carbide.

Corp.)
Sandia Laboratory (Western Electric Co., Inc.

Sandia Corp.)
Savannah River Laboratory (E. I. duPont de

Nemours & Co., Inc.)

Administered by Universities and Colleges

Ames Laboratory (Iowa State University of
Science and Technology)

Argonne National Laboratory (University of
Chicago and Argonne. Universities Assn.)

Brookhaven National Laboratory (Associated
Universities, Inc.)

Cambridge Electron Accelerator (Harvard Uni-
versity)

E.O. Lawrence Berkeley Laboratory (University
of Californ ia)4

E. O. Lawrence Livermore Laboratory (Univer-
sity of California)4

Los Alamos Scientific Laboratory (University
of California)

National Accelerator Laboratory (Universities
Research Association, Inc.)

Oak Ridge Associated Universities
Plasma Physics Laboratory ',Princeton Univer-

sity)
Princeton-Pennsylvania Accelerator (Princeton

University)5
Stanford Linear Accelerator Center (Stanford

University)

Administered by Other ;fit Institutions

Atomic Bomb Casualty Commission (National
Academy of Sciences)

Pacific Northwest Laboratory (Battelle Memori-
al Institute)

National Aeronautics and Space
Administration

Administered by. Universities and Colleges

Jet Propulsion Laboratory (California Institute
of Technology)

Space Radiation Effects Laboratory (College
of William and Mary)

National Science Foun"dation

Administered by Universities and Colleges

National Astronomy and Ionosphere Center
(Cornell University)6

Cerro Tololo Inter-American Observatory (As-
sociation of Universities for Research in.

Astronomy, Inc.)
Kitt Peak National Observatory (Association of

Universities for Research in Astronomy,
Inc.)

National Center for Atmospheric Research
(University Corporation for Atmospheric
Research)

National Radio Astronomy Observatory (As-
sociated Universities, Inc.)

I In fiscal year 1973 the National Institute of Education
assumed sponsorship of all, these FFRDC's.

'Formerly Regional Educational Laboratory for the Caro-
linas and Virginia.

3Established in December 1971 to manage AEC's Liquid.
Metal Fast Breeder Reactor program that was formerly managed
by the Pacific Northwest Laboratory onder the WADCO Corp.

In June 1971 the two laboratories of the former Lawrence
Radiation Laboratory located at Berkeley and Livermore were
administratively separated and renamed.

'Phased out as an FFRDC as of the end of fiscal year 1971.
6 Formerly Arecibo Observatory.



APPENDIX C

Statistical Tables

Part I

Federal Funds for

Research Development,

and R&D Plant

RESEARCH, DEVELOPMENT, AND R&D PLANT

C-1. Overall summary, fiscal years 1971, 1972, and Page

1973 " 51
C2. By agency, fiscal years 1971, 1972, and 1973 52

RESEARCH AND DEVELOPMENT AGENCY,
CHARACTER OF WORK, AND PERFORMER

C3. By agency, fiscal years 1971, 1972, and 1973 54 C198.

C-4. By agency and character of work, fiscal year
1971 56

C-5. By agency and character of work, fiscal year BASIC RE!
1972 (estimated) 58 AND Fl EL

C-6. By agency and character of work, fiscal year C29.
1973 (estimated) 60 C-30.

C-7. By agency and performer, fiscal year 1971 62
C8. By agency and performer, fiscal year 1972

(estimated) 64

C9. By agency and performer, fiscal year 1973 C32.
(estimated) 66

TOTAL RESEARCH AGENCY, PERFORMER,
C-33.

AND FIELD OF SCIENCE
C-34.

C-10. By agency and performer, fiscal year 1971 68

C-11. By agency and performer, fiscal year 1972 C-35.
(estimated) 70

C-12. By agency and performer, fiscal year :973 C-36.
(estimated)

C-13. By detailed field of science, fiscal years 1971, C37.
1972, and 1973 74

C14. By agency and field, of science, fiscal year
1971 . . . . . ..... . . , . . . . . . 75

C-15. By agency and field of science, fiscal year
1972 (estimated) 77

C-16. By agency and field of science, fiscal year C-39

1973 (estimated) . . . . . . . . . . . . . . . .

C17. Psychology and physical sciences, by agency C 40

and detailed field of science, fiscal year 1971
C-18, Psychology and physical sciences, by agency

and detailed field of science, fis'cal year 1972 C 41

(estimated) . . . . . . . . . . . . . .. : . . . .

C-19 Psychology and physical sciences; by agency
and detailed field of science, fiscal year 1973
(estimated)

C20. Life and environmental sciences, by agency
and detailed field of science, fiscal year 1971

C-21. Life and environmental sciences, by agency
and detailed field of science, fiscal year 1972
(estimated) . . . . . . . . . . . . . . . 85 C45

C-22. Life and environmental 'sciences; by agency
and detailed field of science, fiscal year 1973 C-46

(estimated) . . . . . . ...... . . . . . . . .

C23. Engineering, by agency and detailed field of C47

C -24.

C-25.

C26.

C-27.

72

C-38.

C42 1

C43:

C-44 =

science, fiscal year 1971. . .. . .... . .

48



ESEARCH, DEVELOPMENT, AND R&D PLANT

C-1 Overall summary, fiscal years 1971, 1972, and
1973 . . . . . . .. . . .. . . . . . . .

C-2. By agency, fiscal years 1971; 1972, and 1973

ZESEARCH AND DEVELOPMENT AGENCY,
:FiARACTER OF WORK, AND PERFORMER

Page

51

52

C-3 By agency, fiscal years 1971, 1972, and 1973 54

C-4 By agency and character of work, fiscal year
1971 56

C-5 By agency and character of work, fiscal, year
1972 (estimated)

C6 By agency and character of work, fiscal year
1973 (estimated) 60

C-7 By agency and performer, fiscal year 1971 62
C-8 By agency and performer, fiscal year 1972

(estimated) 64

C-9. By agency and performer, fiscal year 1973
(estimated) .

C-24. Engineering, by agency and detailed field of
science, fiscal year 1972 (estimated) . . . . .

C-25. Engineering, by agency and detailed field of
science, fiscal year 1973 (estimated)

C-26. Social sciences, by agency and detailed field
of science, fiscal year 1971 90

C-27. Social sciences, by agency and detailed field
of sciei , fiscal year 1972 (estimated) . . . 91

C-28. Social sciences, by agency and detailed field
of science, fiscal year 1973 (estimated) . . . 92

BASIC RESEARCH AGENCY, PERFORMER,
58 AND FIELD OF SCIr:-NCE

C-29. By agency and r rformer, fiscal year 1971 93

C-30. By agency and erformer, fiscal year 1972
(estimated) 94

C-31. By agency and performer, fiscal year 1973
(estimated) 95

C-32. By detailed field of science, fiscal years 1971,
1972, and 1973

C-33. By agency and field of science, fiscal year
1971 97

C-34. By agency and field of science, fiscal year
68 1972 (estimated) 98

C-35. By agency and field of science, fiscal year
70 1973 (estimated) 99

C-36. Psychology and physical sciences, by ago' cy
72 and detailed field of science, fiscal year 1971

C-37. Psychology and physical sciences, by agency
74 and detailed field of science, fiscal year 1972

(estimated) . . . . . . . . . . . ..... . . . .

75 C-38. Psychology and physical sciences, by agency
and detailed field of science, fiscal year 1973

77 (estimated) . . . . . . . . . . . . . . . . .. . .

C-39. Life and environmental' sciences, by agency
79 and detailed field of science, fiscal year 1971

C40, Life and environmental sciences, by agency
81 and detailed field of science, fiscal year 1972

(estimated)
C-41. Life and environmental sciences, by agency

82 and detailed field of science, fiscal year 1973
(estimated) .... , . . . . . ... . . . . . . .

C-42. Engineering, by agency and detailed field of
83 science, fiscal year 1971 ..... . . . . . .

C-43. Engineering, by agency and detailed field of
84 science, fiscal year 1972 (estimated) . . . . 107

C-44, Engineering, by agency and detailed field of
science, fiscal year 1973 (estimated)

C-45. Social sciences, by agency and detailed field
of science, fiscal year 1971 . . . . .... . 109

C-46, Social sciences, by agency and detailed field
of science, fiscal year 1972 (estimated) . , , 110

C-47. Social sciences, by agency and detailed field
of science, fiscal year 1973 (estimated) . . , 111

Page
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89
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NND FIELD OF SCIENCE
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By agency and field of science, fiscal year
1972 (estimated)
By agency and field of science, fiscal year
1973 (estimated). . . . . . ... . . .

Nychology and physical sciences, by agent,/
and detailed field of science, fiscal year 19i I
Psychology and physical sciences, by agency
and detailed field of science, fiscal year 1972
(estimated) . . . . . , ..... . . . . . . . .

Psychology and physical sciences, by agency
and detailed field of science, fiscal year 1973
(estimated) . . . . . .. . ....... . . . .

Life and environmental sciences, by agency
and detailed field of science, fiscal year 1971
Life and environmental sciences, by agency
and detailed field of science, fiscal year 1972
(estimated) . . . . , , . . . . . 85

Life and environmental sciences, by agency
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APPLIED RESEARCH AGENCY,
AND, FIELD OF SCIENCE

PERFORMER,
Page

C-48. By agency and, performer, fiscal year 1971 112
C-49. By agency and performer, fiscal year 1972

(estimated) 114
C-50. By agency and performer, fiscal year 1973

(ctimated) . . . . . . . . 116
C-51. By detailed field of science, fiscal years 1971,

1972, and 1973 '18
C-52. By agency and field of science, fiscal year

1971 119
C-53. By agency and field of science, fiscal year

1972 (estimated) 121

C-54. By agency and field of science, fiscal year
1973 (estimated) 123

C55. Psychology and physical sciences, by agency
and detailed field of science, fiscal year 1971 125

C-56. Psychology and physical sciences, by agency
and detailed field of science, fiscal year 1972
(estimated) 126

C-57. Psychology and physical sciences, by agency
and detailed field of science, fiscal year 1973
(estimated) 127

C-58. Life and environmental sciences, by agency
and detailed field of science, fiscal year 1971 128

C-59. Life and environmental sciences, by agency
and detailed field of science, fiscal year 1972
(estimated). . . . . . . . .. .... . . . . 129

060. Life and environmental sciences, by agency
and detailed field of science, fiscal year 1973
(estimated) 130

C-61. Engineering,, by agency and detailed field of
science, fiscal year 1 9 7 1 . . . . . . ..... . 131

C-62. Engineering, by agency and detailed field of
science, fiscal year 1972 (estimated) 132

C-63. Engineering,. by: agency and detailed field of
science, fiscal year 1973 (estimated) . . . . . . 133

C-64. Social sciences, by agency and detailed field
of.science, fiscal year 1971 134

C-65. Social sciences, by agency and detailed field
of science, fiscal year 1972 (estimated) . . . . 135

66. Social sciences, by agency and detailed field
of science, fiscal year 1973 (estimated) . . . . 136
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C67, By agency and performer, fiscal year 1971 137
C-68. By agency and performer, fiscal year 1972

(estimated) 138

C69, By agency and performer, fiscal year 1973
(estimated) 139

R&D PLANT
C70. By agency, fiscal year 1971, 1972, and 1973 140
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plant supports, fiscal year 1971 141

C-72. By agebcy and performer of the R&D the
plant supports, fiscal year 1972 (estimated) 142.
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plant supports, fiscal year 1973 (estimated) 143
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AND DEVELOPMENT
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1971 144

C-75. By region, country, and agency, fiscal year
1972 (estimated) 145
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1972 (estimated) . . . . . . . . . . 147
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078. For research and development, by agency,
fiscal years 1971, 1972, and 1973 . . . . . . .

C-79. For basic research, by agency, fiscal years
1971,'1972, and 1973

C-80. For applied research,: by agency, fiscal years
1971, 1972, and 1973.
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GEOGRAPHIC DISTRIBUTION - RESEARCH AND
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149
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C-82. Research, development, and R&D plant, by
geographic division and State, fiscal year 1971 152

C-83. Rec.earch and development, by State and
performer, fiscal year 1971 153

C-83A. Percent distribution to each performer, by
State, fiscal year 1971 154
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NOTES

The source of data is the National Science
Foundation, except where noted on individu-
al tables.

Estimates for 1973 are based on The Budget,
FY 1973, as submitted to Congress, and do
not reflect subsequent appropriation and ap-
portionment actions.

Asterisks appearing in lieu of figures indicate
that the amounts are less than $50:00.

The abbreviation "FFRDC" appearing in sta-
tistical tables refers to Federally Funded Re-
search and Development Centers.

Defense Agenc'es within the Department of
Defense inclu c: agencies such as the Ad-
vanced Research Projects Agency, the Nation-
al Security Agency, the Defense Nuclear
Agency, and the Defense Communications
Agency.

Departmentwide Funds of the Department of
Defense include the Emergency Fund and
Civil Defense.

The Atomic Energy Coliimission's R&D data
reflect accrued obligations and costs.

In tables showing extramural performers,
obligations to agricultural experiment stations
are included under obligations to universities
and colleges.

The Social and Economic Statistics Adminis-
tration, Department of Commerce, was estab-
lished in fiscal year 1972 and includes the
former Bureau of the Census and Office of
Business Economics.

The Employment Standards Administration
and the Occupational Safety and Health Ad-
ministration, Department of Labor, in prior
years, were included in the former Workplace
Standards Administration.

The National Institute of Education, which
was established within the Department of,
Health, Education, and Welfare in fiscal year
1973, will assume a major portion of the
R&D activities of the Office of Education.



Table C1. Summary of Federal funds for research, development, and R&D plant, fiscal years 1971, 1972,

[Millions of dollars)

Item
Actual

1971

Estim ates

1972 1973

TOTAL EXPENDITURES FOR RESEARCH, DEVELOPMENT,
AND R&D PLANT 1 5,992.4 16,733.9 17,326.9

Research and Development 15,379.7 16,093.6 16,632.4
R&D Plant 612.7 640.3 604.5

TOTAL OBLIGATIONS FOR RESEARCH, DEVELOPMENT,
AND R&D PLANT 16,160.8 17,485.3 18,626.8

Research and Development 15,549.5 16,820.9 17,790.8

Total Research 6,150.2 6,749.4 7,296.9

Basic Research 2,132.3 2,395.2 2,604.3
Applied Research 4,017.9 4,692.6

Development 9,399.3 10,071.5 10,493.9

R&D Plant 611.2 664.4 836.0

Research and Development
Performers

Federal.intra mural' 4,165.6 4,509.1 4,597.8
Industrial firms 7,630.5 8,120.6 8,682.9
FFRDC's administered by industrial firms 480.2 515.1 553.3
Universities and colleges 1,644.5 1,915.3 2,126.1
FFRDC's administered by universities and colleges 728.9 782.7 817.9
Nonprofit institutions 485.6 510.3 484.2
FFRDC's administered by nonprofit institutions 210.2 197.4 207.5
Other domestic performers 141.1 187.5 227.5
Foreign 63.1 82.8 93.6

Research
Performers

Federal intramurala 2,033.2 2,171.9 2,273.0
Industrial firms 1,626.9 1,705.2 1,913.9
FFRDC's administered by industrial firms 75.7 76,2 80.5
Universities and colleges 1,495.7 1,757.4 1,953.1
FFRDC's administered by universities and colleges 398.9 442.0 467.1
Nonprofit institutions 314.3 360.5 320.3
FFRDC's administered by nonprofit institutions 52.4 52.2 67.7
Other domestic performers 100.5 121.8 145.6
Foreign 52.7 62.2 75.7

Fields of science
Life sciences 1,673.3 1,967.6 2,126.0
Psychology 115.7 140.5 144.6
Physical sciences 1,042.6 1,116.1 1,230.9
Environmental sciences, 677.5 764.3 804.6
Mathematics 121.7 138,7 142.2
Engineering 2,111.2 2,163,2 2,258.1
Social sciences 305.7 330.5 403.0
Other sciences 102.6 128.6 187.5

Basic Research
Performers

Federal intramurala 534.6 577.9 590.3
Industrial firms 412.5 469.5 521.3
FFRDC's administered by industrial firms 29,2 30.3 30.4
Universities and colleges 794.4 913.4 1,024.0
FFRDC's administered by universities and colleges . . . . . 260.0 286.5 301.3
Nonprofit institutions . . . . . . . . . . . 72.4 79.3 82.3
FFRDC's administered by nonprofit institutions 2.1 5.5 11.9

Item

Basic research - Continued

Other domestic performers
Foreign

Fields of science
Life sciences
Psychology
Physical sciences ....... ,
Environmental sciences . . . . .

Mathematics
Engineering ........ . . .

Social sciences
Other sciences

Applied research
Performers

Federal intramurala . . . . . .

Industrial firms . . . .

FFRDC's administered by industrial fi
Universities and colleges . . . . . .

FFRDC's administered by universities
Nonprofit institutions . . . . . .

FFRDC's administered by nonprofit
Other domestic performers . . . . .

Foreign

Fields of science
Life sciences
Psychology . .

Physical sciences
Environmental sciences . .

Mathematics ....... .
Engineering
Social sciences
Other sciences

Development
Performers

Federal intramurala
Industrial firms . . . . . . . . . . .

FFRDC's administered by industrial fi
Universities and colleges . ...
FFRDC's administered by universities
Nonprofit institutions . . . . . . . .

FFRDC's administered by nonprofit ir
Other domestic performers
Foreign , . . . . . . . .

R&D Plant
Performers supported

Federal intramural
Industrial firms
FFRDC's administered by industrial fi
Universities and colleges , . , . .

FFRDC's administered by universities
Nonprofit institutions . . . . . . .

FFRDC's administered by nonprofit ir
Other domestic performers . . . .

Foreign ... . ... . . . . .

aintramural activities cover costs associated with the administration of intramural and extramural
programs by. Federal personnel as well as actual intramural performance.

SOURCE: National Science Foundation



cable C-1. Summary of Federal funds for research, development, and R&D plant, fiscal years 1971, 1972, 1973

[Millions of dollars]

Actual
1971

Estimates
Item

Actual.
1971

Estimates

1972 1973 1972 1973

EVELOPMENT,
. . ...... 15,992.4 16,733.9

Basic research - Continued
17,32'3.9

15,379.7 16,093:1:
p.

16,632.4 Other domestic performers
t

19.2 20.6 22,7

612.7 640.3 694,5 Foreign 7.9 12.1 20.1

LOPMENT,
. . . . . . . 16,160.8 17,485.3

Fields of science

18,626.8 Life sciences 595.7 738.4 814.2
. .

Psychology 48.8 57.5 62.0
15,549.5 16,820.9 17,790.8 Physical sciences 743.4 769.6 871.6

6,150.2 6,749.4 7,296.9 Environmental sciences
Mathematics

392.7
52.3

455.6
60.4

467.4
59.7

2,132.3 2,395.2 2,604.3 Engineering 219.7 225.5 208.8
4,017.9 4,354.3 4,692.6 Social sciences 69.6 80.6 106,3

. . . 9,399.3 10,071.5 10,493.9 Other sciences 10.2 7.6 14,3

611.2 664A 836.0 Applied research
Performers

Federal intramural' 1,498.5 1,594.1 1,682.7
Incustrial firms . . . . . . . . . . 1,214.4 1,235.7 1,392.6

4,165.6 4,509.1 4,597.8 FFRDC's administered by industrial firms 46.4 45.9 50.1
7,630.5 8,120.6 8,682.9 Universities and colleges 701.3 844.0 929.1

. . ..... . . . 480.2 515.1 553.3 FF:RDC's administered by universities and colleges 138.9 155.4 165.8

. . . . . 1,644.5 1,915.3 2,126.1 Nonprofit institutions . . . . . . . ...... . ....... . 241.9 281.2 238.0
lieges 728.9 782.7 817.9 FFRDC's administered by nonprofit institutions 50.2 46.7 55.8
. . . . ..... 485.6 510.3 484.2 Other domestic performers 81.3 101.2 122.9

3n s , . . . . . 210.2 197.4 207.5 Foreign 44.8 50.1 55.6
141,1 187.5 227.5.... 63.1 82.8 93,6 Fields of science

Life sciences 1,077.6 1,229.2 1,311.8
Psychology 66.9 83.0 82.6
Physical sciences 299.2 346.5 359.3

2,033.2 2,1 i .9 2,273.0 Environmental sciences 284.8 308.7 337.2
1,626.9 1,705.2 1,913.9 Mathematics 69.5 78.3 82.5

75.7 76.2 80.5 Engineering 1$91.5 1,937.7 2,049.3
1,495.7 1,757.4 1,953.1 Social sciences 236.1 249.9 296.7

lieges . 398.9 442.0 .467.1 Other sciences 92.3 121.0 173.2
314.3 360.5 320.3

ons 52.4 52.2 67.7 Development
. . . . . ..... 100.5 . 121.8 145,6 Performers

52.7 62.2 75,7 Federal intramural'
Industrial firms

2,132.4 2,337.1 2,324.7
6,003.6 6,415.4 6,769.0..... . . . . . . . . . . .

FFRDC's administered by industrial firms 404.5 438.9 472.8
1,673.3 1,967.6 2,126.0 Universities and colleges . . . . ...... . . . . . . ... . . 148.8 157.9 173.0

115.7 140.5 144.6 FFRDC's administered by universities and colleges 330.0 340.7 350.9
1,042.6 1,116.1 1,230,9 Nonprofit institutions 171.3 149.8 163,9

677.5 764.3 804.6 FFRDC's administered by nonprofit institutions 157.8 145,2 139.7
121.7 138.7 142.2 Other domestic performers 40.5 65.8 81,9

2,111.2 2,163.2 2,258.1 Foreign . . . . . . ................... . , . . . 10,4 20.7 17,9
305.7 330.5 403,0
102.6 128.6 187.5 R&D Plant

Performers supported
Federal intramural 200.0 272,6 390.6
Industrial firms 56.8 92,5 102.0

534.6 577.9 590,3 FFRDC's administered by industrial firms 110.6 84.6 86.8
412.5 469.5 521.3 Universities and colleges 49.2 54.0 69.2

. . . . 29.2 30.3 30.4 FFRDC's administered by universities and colleges 178.7 132.8 144.4

. . .... 794.4 913.4 1,024,0 Nonprofit institutions . . . . ...... . . . . . ...... . 2.5 19.7 31,1
lieges 260.0 286.5 301.3 FFRDC's administered by nonprofit institutions 3.3 3.9 6.5

..... 72.4 79.3 82,3 Other domestic performers 1.2 1.7 2,5
ons ... . . 2.1 5.5 11.9 Foreign 8.9 2.5 2.8

I with the administration of intramural and extramural
ctual intramural performance.
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TABLE t-844. PERCENT DISTR(OIC01 Op
# .1. 0 04.,k40-i J10 000.i'pOt

')0

SLATE 11N
ORDER OF
TOTAL FED-
ERAL RED
OBLIGA-
TIDNS)

TOTri
DEPT. OF
AGRI-

CULTURE
DEPT. OF
COMMERCE

DEPT. OF
DEFENSE

DEPT. (.1

HEALTH,
EDUCATION
6 WELFARE

DEPT. OF
INTERIOR

DEPT. 3F
TRANS-

PORTATION

ATOMIC
ENERGY

COMMISSION

NATIONAL
AERO-

NAUTICS
G SPACE
ADMIN

NATIONAL
SCIENCE
FOUNDATION

OTHER
111

TOT, ALL ST 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0

CALIFORNIA 21.6 6.3 4.2 25.5 11.5 8.5 8.6 20.9 22.0 14.7 8.8MARYLAND 7.9' 13.7 28.6 6.6 20.7 4.0 2.1 .7 8.6 2.9 2.6NEW YORK 7.3 2.8 2.4 8.0 10.8 1.6 3.7 9.8 4.2 9.5 11.7FLORIDA 5.8 2.5 3.4 6.6 1.2 .9 1.0 .1 10.6 3.1 1.1MASS 5.8 .4 3.5 7.5 6.8 2.3 17.3 1.2 2.4 7.6 4.4

NEW JERSEY 4.9 .5 7.1 8.0 1.2 3.5 1.0 1.0 2.4 2.4 1.8MISSOURI 3.9 1.3 1.5 4.5 2.2 1.5 .1 6.3 1.1 1.5TEXAS 3.9 3.6 2.7 2.3 3.1 2.4 4.0 .3 9.8 2.8 1.6WASHINGTON 3.7 1.9 6.5 3.5 2.0 2.6 35.4 5.0 .4 2.1 1.4PENN 3.6 3.5 .1 3.0 5.2 10.5 .7 7.9 2.7 4.9 3.3

OHIO 3.4 1.5 .3 3.7 2.7 1.0 12.0 1.0 3.3 2.0 4.1DIST OF COL 3.1 7.4 2.3 3.3 3.0 6.5 4.6 .2 2.5 3.2 11.1NEW MEXIC3 3.0 .6 .4 2.8 .2 1.4 .2 17.0 .5 .5 .4VIRGINIA 2.8 1.7 3.2 1.2 2.8 1.7 .2 4.0 .8 4.3ALABAMA 2.4 1.1 * 1.0 .9 .8 .1 7.9 .1 1.9

COLORADO 1.7 1.7 13.4 .5 1.2 8.4 2.2 .2 3.8 6.4 2.2ILLINOIS 1.6 3.9 .4 .8 3.2 2.0 1.3 6.6 .3 4.5 3.4TENNESSEE' 1.2 .9 .1 .7 1.3 1.1 .1 7.5 .2 1.5 2.2MICHIGAN 1.2 1.4 .1 1.0 2.2 1.9 .8 .3 1.3 3.6 2.2NEVADA 1.0 .3 .3 * 2.4 - 9.5 .1 .1 .3

CONNECTICUT 1.0 .5 .4 1.1 1.5 .3 .3 .5 .8 1.9 .4MINNESOTA .7 1.9 * .6 2.0 2.0 .2 .2 .2 .7 1.0WISCONSIN .6 3.1 .2 .2 1.6 .8 .1 .3 .7 1.6 3.2LOUISIANA .6 5.D 2.0 * .8 .4 .2 1.6 .7 .8ARIZONA .6 1.9 .1 .6 .5 1.6 .4 * .3 2.5 2.5

4 CAROLINA .5 2.0 .2 .1 2.5 1.2 .1 .1 .1 1.6 6.9GEORGIA .5 4.2 1.3 .3 1.6 .7 .4 .1 .2 .9 1.6ID6H0 .5 1.3 .3 * .1 .8 * 5.1 * .3 .1INDIANA .5 1.0 * .6 .9 .1 .2 .2 2.1 .3ALASKA .4 .6 7.6 .1 .2 2.5 * 2.0 t .6 1.4

UTAH .4 1.0 * .4 .6 2.3 * .1 .1 1.2 .9RHODE ISL .3 .2 .4 .5 .4 .2 .1 * , 4 1.0 1.1MISSISSIPPI .3 3.2 1.0 .1 .3 .2 .1 * .7 .2 .6OREGON .3 1.6 2.3 * 1.2 2.5 * .1 * 1.4 .8HAWAII .3 .5 .6 .3 .3 * .1 .1 1.1 .3

NEW HAMP .2 .4 .2 .5 .2 .4 * * .6 *IOWA .2 2.5 * * .6 .3 * .5 .1 .9 .3W VIRGINIA .2 .9 .3 .1 3.8 .1 * * 2.4 .7OKLAHOMA ..2 .9 * .1 .3 1.6 .3 r .1 .5 1.4KANSAS .2 .8 * .1 .6 .4 * .1 .6 .2

S CAROLINA .2 1.3 * .2 .2 .1 .7 * .8KENTUCKY .2 1.1 .1 .1 .3 .7 .1 * .3 1.7ARKANSAS .1 .7 .4 .1 .5 .4 * .2 * .1 .5MONTANA .1 1.2 .7 * .5 1.2 * * .3 .1VERMONT .1 .4 * .1 .3 .2 - * * .1 .2

MAINE .1 .4 1.6 * .2 .3 * * .1 .1 .9DELAWARE .1 .2 .2 * .1 .5 - * .2 .5 .2NEBRASKA .1 1.3 .3 * .3 .3 r * * .2 .1S DAKOTA .1 .7 * * * 2.8 * * * .2 *N DAKOTA .1 1.5 .2 * .1 1.3 * * * *WYOMING .1 .3 .2 * * 2.5 * * .3 .1

OUT AREAS .1 .9 .5 .1 .2 .7 .1 1.2 .3

OFF ABROAD '3 .1 .1
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